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AND THEIR APPLICATIONS 
By H. T. U. SMITH 


ASSISTANT PROFESSOR OF GEOLOGY, UNIVERSITY OF KANSAS 


Ts is a practical, profusely illustrated 
text that provides a working knowledge 
of the simpler methods of making maps 
from aerial photographs and places greatest 
emphasis on the interpretation and use of 
aerial photographs, with special reference to 
the needs of the geologist, geographer, en- 
gineer and military scientist. Contrary to 
other books in its field Smith’s Aerial Photo- 
graphs and Their Applications deals with 
map-making as a means to an end, rather 
than as an end in itself, and stresses ‘the de- 
tails of practical procedure instead of dis- 
coursing on confusing theoretical matters. 
A large number of its illustrations are ar- 
ranged for stereoscopic examination. 372 
pages, with over 150 illustrations. $3.75. 
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THs new book presents a concise, well- 

organized, and broadly inclusive discus- 
sion of the ever-increasing number and 
volume of earth materials, both metallic 
and non-metallic, which have become essen- 
tial to present-day industries and have been 
instrumental in enriching life. Each ele- 
ment is fully described, its uses, both alone 
and in compounds, are explained; and the 
minerals from which it is derived are de- 
scribed. The illustrative material includes 
line drawings and photographs, picturing 
crystal forms, ore bodies, rock structure, 
apparatus, etc., and diagrams representing 
the chemical and mineral compositions of 
the rock families. 595 pages, with 200 illus- 
trations. $6.00. 
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Bacto-Agar 
Bacto-Agar is a purified Agar prepared from 
domestic material. In the manufacture of 


Bacto-Agar extraneous matter, pigmented portions, 
and salts are reduced to a minimum, so that the 
finished product in the form of fine granules will 
dissolve rapidly, giving clear solutions. 


Bacto-Agar is distributed only for use in 
bacteriological culture media upon _ proper 
certification by the purchaser. 


Bacto-Asparagine 


Bacto- -Asparagine is a purified amino acid 
widely used in synthetie culture media and in the 
preparation of tuberculin. 
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FISHERIES RESEARCH IN CANADA 


By Dr. A. G. HUNTSMAN 
UNIVERSITY OF TORONTO 


Iy fisheries research as in many other things 
Canada through her intermediate position is power- 
fully influenced by both Great Britain and the United 
States, but their differences have permitted her to 
“call her soul her own” and to follow a somewhat 
independent course. Her organization for fisheries 
research did not spring like Minerva “full-armored 
from the head of Jove,” the creation of some master 
or collective mind, as have many research organiza- 
tions, but has developed like an organism, in relation 
to its environment and by learning from experience. 

After the foreed union of Upper and Lower Canada 
(Ontario and Quebee) in 1841, the new Province of 
Canada felt the stimulus of opportunity for self- 
government. With demands for protection of its fish- 
ing population along the shores of the Gulf of St. 
Lawrence from inroads of fishermen from the colonies 


England states, it considered the services of a British 
cruiser inadequate and in 1852 appointed Pierre 
Fortin, a graduate in medicine of McGill University 
and in later life a Member of Parliament, as magis- 
trate in command of the expedition for the protection 
of the fisheries in the Gulf of St. Lawrence, building 
the armed schooner La Canadienne for his use. He 
was not only magistrate, but also counselor and physi- 
cian to the scattered communities along the coast, and 
in addition initiated fisheries research. He described 
the fishes (naming a new species) as well as the fisher- 
ies, and developed a system of detailed fishery sta- 
tistics that was adopted for the rest of Canada and 
that has given this country these basic data for fishery 
research, collected in more detail and continuously for 
a longer period than holds for any other country. On 
confederation of the province with New Brunswick 
and Nova Scotia to form the Dominion of Canada in 
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1867, a Department of Marine and Fisheries was 
formed and recently there has been a Department and 
a Minister of Fisheries to represent this relatively im- 
portant field in the counsels of the Cabinet. 

In spite of keen desire by those in authority for 
more knowledge, fisheries research did not develop in 
the uncongenial atmosphere of administration, where, 
under pressing need for immediate action, the best 
thinking ability that is available is preempted for 
making wise decision with the knowledge at hand. 
However, the department assisted the sponge special- 
ist, J. F. Whiteaves, to dredge in the Gulf of St. 
Lawrence in the seventies, which resulted in his “Ma- 
rine Invertebrates of Eastern Canada.” Also it em- 
ployed the naturalist and geologist, H. Y. Hind, to 
prepare its case before the Halifax Commission of 
1877 in Canada’s controversy with the United States 
over fishing rights, and he produced a noteworthy but 
little known presentation of available oceanographic 
knowledge of Canadian Atlantic waters on the causa- 
tion of the fisheries. 

Other forces were at work. Rapid increase in the 
population of the continent produced the illusion of 
diminishing natural resources, there being an actual 
decrease in the amount per person. This illusion was 
fortified (1) by the undoubted disappearance of cer- 
tain animals, as in fisheries the early extermination of 
walrus in the Gulf of St. Lawrence, and (2) by em- 
phasizing each drop in abundance of valuable species 
in long-term fluctuations of still unknown origin. This 
brought about the establishment of a federal fishery 
service in the United States with the appointment of 
Spencer Baird of the Smithsonian Institution as Com- 
missioner of Fish and Fisheries in 1871. The largely 
illusory deerease of fishes was already being seen as 
having a remedy, which has proved equally illusory. 
Artificial hatching and planting of fry originated in 
Europe and developed simultaneously and rapidly in 
both Canada and the United States, giving extensive 
governmental fish cultural services and bringing into 
existence in 1870 what is now the American Fisheries 
Society. 

It was, therefore, natural that Canada, in appoint- 
ing a scientist as Commissioner of Fisheries in 1893, 
selected a specialist in fish embryology, E. E. Prince, 
a native of Leeds, England, who had a background 
of experience at the Gatty Marine Laboratory in 
Scotland under the zoologist, W. C. McIntosh, of St. 
Andrews University. The new appointee immediately 
advocated an idea already prevalent in Canadian 
academic circles that there should be a marine biologi- 
cal station for fishery research. The idea took definite 
shape at a meeting of the British Association for the 
Advancement of Science at Toronto in 1897, and 
with a grant from the Government the Marine Biologi- 
eal Station of Canada came into being in 1899 at St. 
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Andrews, New Brunswick. Its board of Management 
consisted of university representatives who Wished 
summer facilities for themselves, their colleagues ay4 
their students to make contributions to knowledge 
that would be of value for the fisheries. 

The station, with a movable laboratory, transported 
on a scow, tried in successive two-year periods fy, 
different sites along the coast, ending at Seven Islands 


on the north shore of the St. Lawrence but without the | 


laboratory, which had suffered shipwreck. It was the, 
permanently established in 1908 at St. Andrews x 
the Atlantic Biological Station. By this time ther 
was on the Great Lakes the Georgian Bay Biologie) 
Station, established in 1901 under the curatorship of 
B. A. Bensley, of the University of Toronto, and, iy 
British Columbia, the Pacific Biological Station, ¢. 


tablished near Nanaimo in 1907 under the euratorship f 


of the Reverend G. W. Taylor, a retired Anglicay 
clergyman, who had followed an English tradition of 
using leisure time to advance knowledge of systematic 
zoology. 

The managing body was now a board of directors, 
of which one, the secretary, D. P. Penhallow, botanist 
of McGill University, directed the development of the 
new station at St. Andrews forcefully. But need for 


direction of work towards definite objectives contflicts 


with the freedom so necessary for the most fundamen- 
tal research. After an enthusiastic start, the work 
quickly declined but was redeveloped with steady prog- 
ress under curatorship. Under control of the board's 
finances by the department, a clerk’s veto of a request 
for purchase of scientific literature beeause the latter 
was in foreign languages caused an explosion and re- 
sulted in the creation in 1912 by Act of Parliament of 
the Biological Board of Canada, an independent body 
under the minister to have charge of all biological 
stations. 

Under the stimulus of the Great War, the secretary 
of the board, the biochemist, A. B. Macallum, of To- 
ronto, fostered work at the St. Andrews Station, start- 
ing in 1915, on the biochemistry, bacteriology and 
handling of fresh and cured fish. As the first chair- 
man of the Canadian Research Council, established in 
1916, he favored the development of such work ina 
central institute under the council, tixe course taken in 
Great Britain. Then the Department of Fisheries, 
arguing that the board as a volunteer organization 
could not be expected to undertake all the necessaly 
fisheries research, attempted in 1920 through parlix 


_mentary action to develop a scientifie division for the 


purpose, which would have put fisheries research of all 
kinds under administration as it is in the United 
States. Macallum blocked this, but it cost him hs 
membership on the board. 

There have been full-time curators at both Atlante 
and Pacific Stations from 1916 on and, on being made 
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directors in 1919, they were to an increasing extent 
active in developing the work. Attack on practical 
problems was encouraged by A. P. Knight, biologist of 
Queen’s University, made chairman in 1920 and a mem- 
her from the beginning, who had taken the first formal 
step toward creation of the board by a letter to the 
Royal Society of Canada in 1895. He had himself 
been studying pollution, bait, effectiveness of lobster 
culture and conditions in lobster factories in coopera- 
tion with the department. Inquiry in 1922 revealed 
that the fishing industry was for the most part un- 
touched by what the board had done or even frankly 
sceptical of its having any value. In 1923, in order to 
bring the work definitely into relation with practice, 
non-scientists were brought into the board to represent 
administration and industry. Much more money was 
made available and new stations for the study of in- 
dustrial problems in handling fish were shortly es- 
tablished on both east and west coasts. On careful 
consideration the first of these was established not at 
the center of government as in the United States nor 
at a foremost university research center as in Great 
Britain, but at Halifax, the most important center for 
the industry and with a university at hand. The sec- 
ond was established for political reasons at Prince 
Rupert, a remote fishing center, but has recently been 
transferred to Vancouver, which is comparable with 
Halifax. 

The boom period of the twenties was gathering head- 

way, with young men flocking into research as a pro- 
fession and the public keyed up with great expecta- 
tions. The chairmanship of the board went in 1925 to 
J. P. MeMurrich, the anatomist, of Toronto, who as a 
young man trained under R. Ramsay Wright and 
enthused with the possibilities and need for biological 
research had publicly urged in 1884 such a develop- 
ment as was now in train. He had had a long experi- 
ence in investigation at biological stations and uni- 
Versities in the United States, and he encouraged the 
directors of the four stations to develop the work. 
With departmental urging, the new experimental sta- 
tions were quickly staffed with full-time investigators, 
and on the recommendation of a Royal Commission on 
Maritime Fisheries in 1928, this policy was extended 
to the biological stations. Annual expenditure, which 
had started at $2,000 in 1900 and had risen to over 
$46,000 by 1923, climbed rapidly to a peak of nearly 
$400,000 in 1930. 
_ Then came the “depression,” and in three years’ 
time expenditures were cut by more than 50 per cent. 
With the board no longer dominated by men who 
wished to contribute personally to fisheries investiga- 
tion and with inereasing demands from the employed 
staff, financial support but not facilities available 
otherwise was withdrawn from volunteer workers 
from the universities. 
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The stations had grown in response to more or less 
local conditions rather than with central planning, 
but under the forceful chairmanship of the biochemist, 
A. T. Cameron, of Winnipeg, the organization was 
remodeled to achieve balance and smooth working, 
and so came to approximate the character of other 
research organizations. With centralization of direc- 
tion and initiative, scientific output as judged by num- 
ber and volume of publications dropped steadily in 
the face of increasing expenditure. In 1937, the Bi- 
ological Board of Canada became the Fisheries Re- 
search Board of Canada, signalizing the change in 
forty years from a group of university investigators 
eager for facilities for personal investigation into a 
body of administrators, nine representing the most 
pertinent sciences in the universities, two the Depart- 
ment of Fisheries and four the fishing industry. This 
tripartite organization has permitted fusion of the 
varied points of view requisite for a successful policy 
of research toward fishery objectives. 

In Ontario, the Great Lakes have offered a con- 
tinuing challenge to biologists. R. Ramsay Wright 
on going from Glasgow to Toronto in 1874 responded 
to the challenge not only by training his budding in- 
vestigators (including Macallum and MeMurrich) on 
fresh-water material as in their combined work in 
monographing the catfish Amiurus, but by a lengthy 
report in 1892 upon the provincial fish and fisheries. 
He advocated a lake station which materialized on 
Georgian Bay under the board, but which languished 
and was abandoned in 1914. The board continued 
support of investigation of the Great Lakes until 1920, 
but, with Ontario then in control of its own fisheries, 
Bensley developed in 1924 the Ontario Fisheries Re- 
search Laboratory at the provincial University of 
Toronto, taking the smaller lakes for study as being. 
more manageable and starting with Lake Nipigon. 

First in 1920 did the board investigate lakes in the 
Prairie Provinces, namely, the interesting alkaline 
Quill lakes of Saskatchewan in which the stock of 
desirable fish comes and goes with long-period fluctu- 
ations in salinity. Steady investigation of the varied 
Prairie lakes began in 1925 with staff drawn from the 
University of Manitoba, and later augmented from the 
University of Saskatchewan; but, with these provinces 
assuming control of their natural resources, the work 
was discontinued after 1930. 

An appeal for federal assistance to the Ontario 
Fisheries Research Laboratory led to the formation in 
1936, under the auspices of the National Research 
Council and the Fisheries Research Board, of a Na- 
tional Committee on Fish Culture, which administers 
a grant to the council, by which aid has been given for 
work by university investigators on waters of the 
interior provinces. The aim of the committee is to 
survey and coordinate the whole field of fish culture 
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research. Of somewhat similar character and similarly 
sponsored are the Canadian Committee on Storage and 
Transport of Food, formed in 1938, and the Canadian 
Committee on Oceanography, formed in 1939. 

The vast northern or Arctic part of Canada has 
been given but sporadic attention in keeping with its 
virtually uninhabitable character. Stefansson may 
maintain it to be a friendly country, but neither he nor 
any one else has pioneered its successful settlement 
with people of European stock. The prevalent idea, 
doubtless a European product, that northern waters 
teem with life has maintained great hopes for de- 
velopment of fisheries, particularly among the people 
of the Prairie Provinees in regard to the inland sea of 
Hudson Bay, 500 miles in diameter. The board sent 
investigators to the bay and strait in the twenties, and 
one went with a modern steam trawler, sent by the de- 
partment in 1930 to make a thorough search for fish 
other than those in the tributary streams and close to 
shore. Not a single commercial fish was obtained. 
This agreed with the experience of the Hudson’s Bay 
Company in the eighteenth century, which with ex- 
perienced Spitzbergen fishermen obtained only three 
fish for an expenditure of £20,000. That all the 
water of the bay except a shallow surface layer in the 
summer was found to have a temperature below 
-— 1.8° C. explains not only its lack of commercial fish 
but also the high arctic character of its fauna. And 
yet it lies south of the latitude of Iceland, which has 
such notable fisheries. 

To have more of the famous Malpeque oysters, par- 
ticularly the “Curtain Island Cups,” took the first 
station to that bay in Prince Edward Island in 1903 
and 1904, with their life history to be elucidated. The 
mature English investigator (a member of the board), 
to whom had been assigned this phase of the work, 
lost caste by mistaking scale insects on planted brush 
. for oyster spat and he complained later in Nature of 
the poor facilities for research. It was the “chore 
boy” of the station, Jos. Stafford, of Toronto and 
MeGill Universities, who published ten years later a 
volume on “The Canadian Oyster, its Development, 
Environment and Culture.” But the Malpeque oysters 
were almost exterminated in 1915 and 1916 by a dis- 
ease, presumably introduced with seed oysters from 
Long Island Sound. When this was made a federal 
scientific and administrative problem, the board es- 
tablished in 1929 the Prince Edward Island Biological 
Station on the bay in charge of A. W. H. Needler. 
With searcely any oysters left, it was possible to re- 
place public fishing by private culture and with new 
methods the resistant stock that had developed in the 
inlets was extended to ever new areas. The industry 
grew so rapidly that in 1941 it was justifiable to issue 
a bulletin on “Oyster Farming in Eastern Canada.” 
Although producing more lobsters than any other 
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country Canada had to have hatcheries, ihe first j, 
1891, but these failed to improve conditions. When 
shown by Knight to be worse than useless, they wer, 
abandoned in 1919. He tried out the rearing methog 
of A. D. Mead, of Rhode Island, in 1914 and 1915 ;, 
the cold water of the Bay of Fundy with absolute 
failure and in 1916 in the warm water of Northumbey. 
land Strait with so little success that no further efforts 
have been made. Then the value of government] 
hatching and planting of salmonids, which had been 
developed extensively in both the United States ang 
Canada, but not in Great Britain, was brought into 
serious question by H. C. White’s results in studying 
from 1923 to 1930 the fate of speckled trout fry 
planted in streams of Ontario and Prince Edward 
Island. A thorough test of the effectiveness of sock. 
eye salmon culture was made by R. E. Foerster in q 
part of the Fraser River system, B. C., from 1925 to 
1935, and it revealed results so incommensurate with 
cost that the artificial culture of sockeye salmon was 
abandoned by Canada in 1937. 

These negative results leave open the question of 
what we should do to get more fish. Control of fish 
predators on sockeye salmon in British Columbia 
and of bird predators on Atlantic salmon in Nova 
Seotia has been not without promise, but the predation 
problem is a knotty one. Fish culture has been defi- 
nitely successful for introductions into suitable barren 
waters. Starting from that solid fact, attempts are 
being made to develop effective regular use of the 
product of Atlantic salmon hatcheries for waters in 
which natural hatching is demonstrably unsuccessful 
or inadequate. 

The United States, but not Canada, took member- 
ship for a time in the North European International 
Council for the Exploration of the Sea. In 1920, on 
the initiative of Canada, the North American Council 
on Fishery Investigations was formed in cooperation 
with the United States and Newfoundland. This has 
permitted Canadian fisheries research on the Atlantic 
to be closely stimulated by and coordinated with the 
investigations of the U. S. Bureau of Fisheries and the 
work of the Woods Hole Oceanographic Institution. 
Contacts were established with the European council, 
particularly through the fact that France, which be- 
longed to that council, took membership in 1922 in the 
North American Council because-of her fisheries on 
the Grand Banks. 

The Passamaquoddy tidal power project at the 
boundary between the United States and Canada pro- 
vided the council with a most difficult problem in 
fishery research. The St. Andrews Station, which had 
been studying the waters involved, believed that 


Canadian fear of serious injury to the loeal very ©? 


centrated “sardine” (small herring) fishery, largely 
Canadian, had some real basis, while the power project 
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made a great appeal to the imagination of New 
England, particularly with the domestic market for the 
sardines having been ruined by liquor prohibition, 
since they had been used to stimulate thirst. The coun- 
ci] could not state what effect the project would have 
and the investigation, which it recommended, lasting 
over two years and earried out by scientists from four 
countries, failed to provide the basis for sure forecast 
of the effect. A revised plan, considered as not apt to 
eause serious damage to the fisheries, was started by 
the U. S. Government, but abandoned after $6,000,000 
| had been spent “before ascertaining if the plans were 
technically sound” as stated in Science (Vol. 83, p. 
508) by President Compton, of the Massachusetts 
Institute of Technology, who supported the statement 
that this project “breaks all records in getting the 
least electricity for the money.” 

International cooperation in fisheries research has 
gone farthest on the Pacific coast. As a background, 
there has been the treaty of 1911 between the two 
countries for the preservation and utilization of the 
fur seals of the Pribilof Islands, which has worked so 
satisfactorily. In 1924, the North Pacifie Halibut 
Treaty between the United States and Canada became 
effective, and the commission that was appointed under 
its provisions has had continuous scientific investiga- 
tion of the halibut problem. Outstanding has been its 
thorough attempt to test the theory of overfishing by 
following carefully the result of definite restriction in 
the catch. A more economie condition has resulted, 
namely, an inereased yield per unit of effort, whatever 
may be the effect on the stock, which is not yet clear. 
There has, however, been some failure to control the 
catch. A similar commission for the sockeye salmon 
of the Fraser River came into being in 1937, taking 
over the seientifie investigations carried on by the 
Fisheries Research Board of Canada. It is a question, 
however, whether the principal matter, the bringing 
back of the large runs eliminated by a rock slide at 
Hell’s Gate in 1913 blocking the ascent of the fish, is 
not already being remedied by nature. 

Difficulty in handling “fish” is due largely to its 
very perishable nature. For example, smut or blacken- 
ing in canned lobster was found by Andrew MacPhail 
of McGill in 1898 to be iron sulfide associated with 
bacterial decomposition and he advocated more 
thorough sterilization of the cans. Then F. C. 
Harrison, of MaeDonald College, reinvestigated it 
(1923) and recommended chemical control by use of 
acid pickle in the eans, but G. B. Reed, of Queen’s, 
was able to show (1924) that the important thing was 
to avoid decomposition before canning, which might 
be serious in four hours’ time. 

Smoked fish (finnan haddies and smoked fillets) 
Presented the first problem for the Halifax Station, 
but the trouble was found to be merely failure in 
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muggy weather to dry the outer part quickly enough 
into a shiny pellicle before it was acted upon by the 
smoke which prevents the sheen from developing, and 
the housewife wanted the sheen. The good effects of 
the smoke proved to be due largely to the contained 
formaldehyde, which, curiously enough, the “pure 
food” laws prohibit from use for preservation of food. 
Frozen fish has had a poor reputation, and Canadian 
frozen hake was the subject of strong official com- 
plaint from the troops in France in the Great War. 
Rapid freezing and steady cold storage were found 
to give a prime product and, as a demonstration, 
many tons of really fresh haddock fillets were sold 
in Toronto in the frozen state in 1929 as a high 
quality product at a price 50 per cent. above that of 
the “fresh” fish. The trade has, however, as yet been 
unable to ensure proper handling at all stages from 
the water to the consumer. The Halifax Station has 
shown that the fishy odor of “fresh” fish, which is 
absent from fish that are really fresh, is the result of 
the setting free in sea fish of trimethylamine from 
trimethylamine oxide by incipient decomposition. 
Really fresh fish, which are without the fishy odor 
both during cooking and eating, which leave no after- 
taste, and which could be greatly relished by many 
people, particularly invalids, who now dislike fish, is 
as yet practically unobtainable, through failure of 
the trade to use sufficient care and speed in handling. 
Tests showed that the “fresh” fish sold in winter when 
preservation is easier actually contained more tri- 
methylamine than it did in summer. 

In contrast with fish handling, the erying need in 
connection with the actual fishing is not for the appli- 
eation of the knowledge we have but for more knowl- 
edge. Fishery regulation like fish culture is still based 
for the most part upon hope, not upon assurance of 
effectiveness. Real advance requires freedom of 
thought, which will come only by removing the in- 
cubus of the past—time-honored beliefs without 
proved basis. “Homing of salmon” is a belief that 
satisfies and removes incentive to discover how that 
fish moves in the sea and why. “Races” of fish have 
an extensive literature without any facts of breeding 
and have so often been shown to be environmental 
effects that there are serious proposals to remove from 
“race” any implication of heredity. “Depletion,” ex- 
cept as an uneconomic condition which may exist 
when fishing starts, is little more than a bogie to 
frighten the credulous. That it is so seems to me to 
be evident from E. 8. Russell’s recent (1942) book 
“The Overfishing Problem” (based upon his lectures 
at the Johns Hopkins University, which were spon- 
sored by the late Raymond Pearl), since it is stated 
that “there is more than a risk—there is a threat—of 
destruction of stocks.” Those who raise this bogie to 
get definite action conveniently ignore incompatible 
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facts such as these: More herring (102,194,000 Ibs.) 
were caught in the Canadian Passamaquoddy region 
(Bay of Fundy) in 1941 than ever before, although 
this region is fished more intensively than any other, 
with the chief incidence on the yearling fish less than 
half-way on the road to sexual maturity and with no 
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protection for the spawners. Although Lake Rrie is 
more intensively fished than any other of the Great 
Lakes, it yielded more whitefish in 1939 than ig yp». 
corded for any earlier year and the Canadian catg, 
(U. 8. figures not available) was 45 per cent. higher 
in 1941 than in 1939. We have still much to learn, 


INTERNATIONALISM IN SCIENCE* 


By Dr. KARL K. DARROW 
BELL TELEPHONE LABORATORIES 


I HAVE been asked to speak on internationalism in 
science, or rather in the particular field of science 
which happens to be mine, the field of physics. The 
quickest way to handle this subject would be to re- 
verse it, and speak of nationalism in science. This 
would be a conveniently narrow subject, for in sci- 
ence there is hardly any nationalism. The laws of 
nature are everywhere the same, and the ways of 
describing them do not differ from land to land. You 
may indeed remark that in different lands they are 
described in different languages. In so far as this is 
true it is not important, except as an inconvenience; 
and it is not even entirely true. The laws of nature 
are described by mathematics, and mathematics is a 
universal language. You can look at a book of physies 
in some language of which the very letters may be un- 
familiar, and still you ean tell what the author is 
treating by following the train of his equations. If 
you can read his words or get some one to translate 
them, you find that there is no imprint of nationality 
on his ideas, any more than on the laws which he 
happens to be describing. 

So, the journals and the books of science are a 
cosmopolitan literature, and indeed the most cosmo- 
politan thing which now remains to us. In the happy 
days before the other war there were other cosmo- 
politan things: the gold standard, and the free cireu- 
lation of art and of artists from country to country, 
and the worldwide diffusion of travel and trade with 
limitations so light that they now seem like freedom. 
These did not survive the other war, or survived it 
only in a crippled fashion; but the literature of sci- 
ence continued still to pass all boundaries even when 
its ereators could not, a sort of intellectual gold 
standard by which the worth of every contribution 
and the standing of every contributor were appraised. 
Englishmen were not judged by Englishmen exclu- 
sively, nor Germans by Germans nor Americans by 
Americans; the common opinion of the scientific world 
was the court of first and last resort. No experiment 
was disregarded, no idea neglected because it came 
from the opposite side of a frontier. Few if any sci- 


i Broadcast, under the auspices of the American Philo- 
sophical Society, over Station WRUL on June 24. 


entists strove to keep their ideas confined within their 
own countries. The notion of keeping a discovery 
undisclosed is repugnant, I can without exaggeration 
say it is revolting, to nearly every man of science, 
So few cre the exceptions to this rule that we stil] 
look with wonder on Newton and on Cavendish, who 
were exceptions to it, and try to divine what peculiar 
quirk of personality made them such deviations from 
the norm. Nearly every one in science spoke to all 
who would listen, and nearly every one in the entire 
world of science was ready to listen to a new experi- 
ment or a new idea, from whatever part it came. 

But even so, were there not some nations which 
were always the discoverers and the teachers, and 
others which were always the copyists and the learn- 
ers? Nothing would seem more natural, and nothing 
could be further from the truth. 

Take the four men whose consecutive labors enabled 
us to understand the motions of the heavenly bodies: 
Copernicus the Pole, Galileo the Italian, Kepler the 
German and Newton the Englishman. They were 
astronomers, but they were physicists also, for the 


' laws of motion of the heavenly bodies are those of 


earthly bodies also, exemplified on a grander scale. 
Take the story of radioactivity. Radioactivity was 
discovered because x-rays had been discovered. The 
discoverer of x-rays was a German, but the man 
whom his work inspired was a Frenchman. Another 
Frenchman and his Polish wife earried on the study, 
and for a time it might have been thought that Paris 
was destined to be the center of all wisdom about 
radioactivity for ages to come. Not for a very long 
time, however! Not a decade had elapsed before 
every one who cared at all about this field was looking 
eagerly to England, and not because of an English- 
man either, but because of a New Zealander whom 4 
fellowship endowed in Britain had brought to Cam- 
bridge. The focal point of research in radioactivity 
traveled with this man to Montreal and then back 
again to England. It is Rutherford of whom I speak; 
the very man who later became the first of all men 
to achieve the transmutation of the elements. 5° 
long as he lived, the great Cavendish laboratory * 
Cambridge was the greatest scene of transmutation 
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in the world. Now the art and science of transmuta- 
tion are dispersed throughout all countries; they are 
cultivated in America most of all, largely because 
Americans invented the two very ingenious devices 
which are used to produce the very high voltages 
demanded for transmutation. It was, however, an 
Italian who first taught the world to use the most 
variously efficient of all the agents of transmutation, 


the agent which we call “the slow neutron.” 


I could tell the same sort of story for almost every 
achievement in physics, and the lesson would always 
be the same. Progress in science depends on the 
spirit of the brilliant man; and in this case above all, 
the spirit bloweth where it listeth, heedless of national 
boundaries and heedless of racial groups. There has 
never been a city which was the capital of physics as 


f Vienna for a century was the capital of music. 


There has never been a nation which was preeminent 
in physics as France so many years was preeminent 
in painting. Metaphorically speaking, if you walk 
through the galleries of physies you do not find the 
masterpieces labelled “French School” or “Dutch 
School” or “Italian School.” There is just one school 
of physics, and from its inception it has been the 
school of all civilized nations. 

Those of my listeners who heard the prior pro- 
grams of this series are probably expecting some- 
thing more. You may be waiting now to hear me tell 
of some great scheme or schemes of formal inter- 
national cooperation, set up and going on for the 
benefit of physics. But those who speak for other 
sciences, astronomy for instance, can give you more 
striking examples than I can. I might indeed mention 
the laboratories built and the equipment given by the 
Rockefeller Foundation for physicists in certain Euro- 
pean lands—laboratories now, by tragic irony of fate, 
ruined by civil war or taken over by the Nazis. It is 
allowable to hope that soon they may again be serving 
their intended purpose, and that the example of great 
donations by private wealth across frontiers may sur- 
vive to be followed by future generations. 

More significant as yet has been the living aid 
interchanged by the nations—I mean, the students 
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who have gone from their homelands to some other 
country, not to sit at the feet of a famous master 
(as the saying used to be) but to stand beside him 
and work with him upon some problem of his own 
selection. Few of the leaders of physics have worked 
entirely by themselves. Normally, the brilliant physi- 
cist requires aid, and the skilled intelligent aid-of men 
who are almost his peers, to follow out the ramifiea- 
tions of his thought and to perform the experiments 
suggested by his ideas. Mostly his fellow-countrymen 
supply the aid, but not by any means always. Many 
a Canadian and many an Australian has brought his 
stone or stones to the edifice reared by a British 
physicist; many an American has done the like for 
a German in the days before the other war and in the 
days of the Weimar republic; many a Chinese and 
many a Japanese has done it for an American. The 
graduate schools of many a university were micro- 
cosms of a non-embattled world, little groups com- 
posed of many strangers working together in a comity 
and with a mutual understanding such as we all 
should like to see realized in the world at large. We 
ought to try to increase their number after this war, 
and do away with certain formal restrictions which 
impeded them from arising in certain parts of the 
world. Yet if there had never been any such group, 
or if there were never to be any such group again— 
even in that deplorable and highly unlikely case, sci- 
ence would /still be international. It would be inevi- 
tably international, so long as the books and the 
journals were allowed to cross the frontiers. Every 
physicist sooner or later, and glad or sorry as he may 
be, finds collaborators springing up all over the world. 
They are taught by his experiments and by his ealeu- 
lations, and he is taught by theirs. It could not be 
otherwise. Ideas flow about the world like the life- 
blood in an organism. If from any part of an organ- 
ism the flow of blood is withheld, that part decays, 
The same is true of the organism of science and of 
thought. If any one doubts this, let him look upon 
the demonstration which for the past ten years has 
been presented by the enemy. | 


OBITUARY 


FRANK SCHLESINGER 
1871-1943 

THe death of Frank Schlesinger deprives American 
astronomy of its most distinguished authority upon 
precise astrometrie measurement. 

Born in New York, the son of Joseph and Mary 
Wagner Schlesinger, he received the degree of B.S. 
from the College of the City of New York at the age 
of nineteen. After five years’ experience as a sur- 





veyor in his native city he studied for the doctorate 
at Columbia (Ph.D., 1898). 

In thesfollowing year he began his astronomical 
eareer at the International Latitude Observatory at 
Ukiah, California, which he established, and operated 
for four years, as observer-in-charge. The visual ob- 
servations demanded the highest attainable precision 
and care, and half of them had to be made in the 
morning hours. It was a severe introduction to astro- 
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metric work; but his enthusiasm for this somewhat 
austere type of investigation was life-long. 

In 1903 he went to the Yerkes Observatory, where 
he spent two years in the photographie determination 
of stellar parallaxes, under the auspices of the Car- 
negie Institution. The precautions which were neces- 
sary to avoid systematic errors had been discussed 
theoretically by Kapteyn. Schlesinger’s practical ap- 
plications of these principles and his own ingenious 
inventions made his methods a standard which has 
been followed, with little change, in the thousands of 
determinations of trigonometric parallax made at 
many observatories ever since. 

His most important personal contributions were the 
rotating sector, by which the image of a bright star is 
equalized with those of faint comparison stars, and 
the method of dependences, which greatly simplifies 
the reductions. 

In 1905 he was appointed director of the Allegheny 
Observatory, and inaugurated an extensive program 
of observations for parallax with the 30-inch photo- 
graphic refractor, and also researches on radial veloci- 
ties and spectroscopic binaries. 

The results of both were ably discussed. One ex- 
ample of his acumen may suffice. In all long series 
of observed stellar parallaxes, a few will come out 
negative—a geometrically impossible result, due to 
accumulation of observational errors. Most observers 
are irresistibly tempted to re-observe these stars, and 
the new series almost always give more reasonable 
values. 

Schlesinger pointed out that this amounts to seleet- 
ing for correction the cases in which the observational 
errors happen to combine in one direction, while ig- 
noring those in which they had the opposite effect, so 
that the general mean of all the results would be sys- 
tematically vitiated, and therefore resolutely avoided 
the practice. 

He was ealled in 1920 to be director of the Yale 
University Observatory, where he remained for 
twenty-one years. 
dition which he continued, with increased equipment. 

An observing station was established at Johannes- 
burg, at which the parallaxes of hundreds of Southern 
stars were determined, and an extensive program of 
photographie observation of star-places inaugurated 
at New Haven. With the aid of specially designed 
lenses, the measurable area on a single plate was in- 
creased from about 5° x 5° to 12° x 15°—with great 
saving in the number of specially observed reference 
stars required for a given zone of the heavens. 

The reduction of these large plates demanded the 
inclusion of terms negligible on small ones; but 
Schlesinger’s ingenuity reduced the total work of com- 
putation to a remarkably small total per star. His 
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introductions to the volumes. of the Yale Zone (Caty. 
logues afford by far the best text-book for the stu. W. wi 
dent of the subject. his firs 

Almost his last work was a general catalogue of 
stellar parallaxes, in which the results of all observers PRIN 
after careful study of their accidental and systemati 
errors, are combined—a task demanding exceptiong| 
judgment. 

In all this work he showed the same characteristics S&S 
—unremitting industry; thorough knowledge of the rs 


problems to be investigated, the instruments for ob. 
servation and the physical and mathematical prin-. 
ciples involved in the reductions; remarkable jp. 
genuity in devising improvements in both; a deep 
love of accuracy, which never tolerated defects: and 
a well-proportioned sense of scientific economics, 
which resulted in a remarkable volume of excellent 
work from the available equipment. 

His work brought him many honors. He was 
member of the American Philosophical Society, the 
American Academy of Arts and Sciences and the Na- 
tional Academy of Sciences; a foreign associate of the 
Royal Astronomical Society and the Royal Society of 
Science of Upsala; a correspondent of the French 
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Academy of Sciences and the Bureau des Longitude. &, ayanc 
He was president of the American Astronomical So- JR joterm 
ciety (1919-1922) and of the International Astro. 9§;, the 
nomical Union (1932-1935). He received the degree versity 





of Se.D. from Pittsburgh in 1920 and Cambridge in Bpeing, 
1925, the Valz Medal of the French Academy, the Gold BR fyom ¢} 
Medal of the Royal Astronomical Society, the Bruce Att 
Medal of the Astronomical Society of the Pacific and RP, Ba 
many other distinctions. Goods] 
Those who knew him will think most of all of the BBvave h 
qualities which do not appear in this formal account— J contin 
his cordial hospitality, his unfailing kindness and good HM tor an 
humor and his invariable high ideals. He was the [retired 
moving spirit of the “Neighbors”—the group of as- MB laborat 
tronomers who, without any formal organization, de 1931. 
rived great profit, as well as pleasure, from their meet- tury w 
ings at New Haven. The 
His advice—by which the writer profited often—was fof the 
valuable not only because of his full grasp of the sci- J He sa’ 
entific bearing of a situation, but even more for his Jj ten-fo! 
sympathetic comprehension of the human problems in- ments 
volved and the high-minded lucidity of his appraisal [the ad 
of its ethical implications. He will be sorely missed J which 
by many friends. As 
He retired from his position at Yale in 1941. Fail- predec 
ing strength had led to a gradual curtailment of his J and st 
activities, which he accepted with quiet and cheerful essent 
philosophy during two years of retirement. Then his # Sure 
health failed, and the end came on July 10. Up mu 
He was twice married, in 1900 to Eva Hirsch, o eae 


Ukiah, who died in 1928, and in 1929 to Mrs. Philip 
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W. Wilcox, of New York. His widow and one son by 
his first marriage survive him. 


Henry Norris RUSSELL 
PRINCETON UNIVERSITY 


ARTHUR WILLIS GOODSPEED 
(1860-1943) 
On Jue 6, 1943, Arthur Willis Goodspeed, a 
pioneer in the study of x-rays, died at Concord, N. H., 
. few miles from the small town of Hopkinton where 


he had been bern eighty-three years before. A descen- | 


jant of early New England settlers, the son of Obed 
and Helen (Morse) Goodspeed, he passed his early 
vears in Boston. Graduating from the Boston Latin 
School, he entered Harvard College. Here he came 
under the influence of John Trowbridge and Ben- 
jamin Peiree, who encouraged him to pursue the 
study of the physical sciences in which he had shown 
‘marked aptitude even as a boy. In 1884 he graduated 
from Harvard, winning high honors in physics and 
mathematics. 

Immediately after graduation he was offered a 
position as assistant in physics at the University of 
Pennsylvania. As this provided an opportunity for 
advanced study, he accepted it, and this decision 
determined the scene of his life-work. He enrolled 
in the newly established graduate school of that uni- 
versity, and in 1889 received the degree of Ph.D., 
being, incidentally. the first recipient of a degree 
from that school. 

At this time the chair of physics was held by George 


}}'. Barker, a scientist of international reputation. 


Goodspeed’s association with this brilliant lecturer 
gave him invaluable experience and inspiration. He 
continued under Barker through the grades of instruc- 
tor and assistant professor, succeeding him when he 
retired in 1900, and continuing as director of the 
laboratory until he himself reached the age limit in 
1931. Thus, his teaching service of nearly half a cen- 
tury was wholly spent at this one institution. 

The period of his service was one of rapid growth 
of the university and of the department of physics. 
He saw in his time its staff and its activities increase 
ten-fold. Much of the success of the many adjust- 
ments made necessary by this expansion was due to 


& the administrative skill, ready decision and quiet tact 


which he exhibited. 

As a lecturer he carried on the tradition of his 
predecessor in sparing no pains to devise ingenious 
and striking experiments with which to emphasize the 
essential aspects of his subject. Even after the pres- 
sure of administrative duties compelled him to give 


‘up much of his formal teaching he would frequently, 


presenting new developments in physics, devote 
great care to illustrate them with clever and interest- 
ing demonstrations. 
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He was early attracted by the scientific aspects of 
photography—an interest which he retained through- 
out his life and which perhaps dated from the time 
when, as a young instructor, he witnessed and assisted — 
at the famous experiments of Muybridge on animal 
locomotion. What wonder, then, that the report of 
Roéntgen’s discovery in 1896 strongly drew his at- 
tention and that he became one of the earliest inves- 
tigators of the new rays? He at once recognized their 
importance from the medical point of view and, in 
collaboration with many physicians of the city, car- 
ried on numerous investigations on osseous malforma- 
tions, the location of foreign bodies and similar topics. 
In this work he developed an experimental technique 
that was at that time unexcelled. Indeed, some of 
his plates taken then compare favorably with those of 
the present day. 

His studies of the physical and therapeutic proper- 
ties of the rays also were begun at this period and 
carried on for some years. He later investigated the 
properties of the secondary x-radiation. His work 
in the field of radiology was recognized by his elee- 
tion in 1902 as president of the American Réntgen 
Ray Society. 

The inerease of his official duties put a check to 
these investigations, though they were never wholly 
discontinued. The administration of the laboratory 
and service as chairman of important faculty com- 
mittees demanded much of his attention. For some 
years he served on the board of managers of the 
Franklin Institute. In 1901 he was elected secretary 
of the American Philosophical Society. His faithful 
and efficient service in performing the duties of that 
responsible office will be remembered by many of its 
members. When he resigned the position in 1935 he 
was appointed editor of the society’s publications and 
continued as such until a year before his death. 

Goodspeed was married in 1896 to Annie H. Bailey, 
of Hyde Park, Mass. Their children were Frederick, 
who lost his life in a parachute accident in 1928, 
Willis and Helen (Mrs. John R. Skeen). In 1913 he 
married Ethel W. Mitchell, of Staunton, Va. Their 
son, Arthur, is at present Lieutenant in the armed 
services of the United States. 

Though his professional life was passed in Phila- 
delphia, Goodspeed always retained an affectionate 
attachment to his New England home. He usually 
spent his summers at Hopkinton and took part in 
many of its civie activities. And when his work was 
finished he returned to his native town to enjoy quietly 
the close of his life, which was to be so soon ter- 
minated. 

Goodspeed always retained his sturdy New England 
characteristics. His thrift and skill.in management 
served him well in the administration for many years 
of a department which never received adequate finan- 
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cial support. His relations with his associates were 
most cordial, and he was always solicitous for their 
interests. The writer will ever hold in memory with 
pleasure and gratitude the encouragement, advice and 
cooperation which he received during the many years 
of their association. 

Horace C. RicHarps 


RECENT DEATHS 


Dr. Rosert B. Hinman, professor of animal hus- 
bandry at Cornell University, died in his fifty-fifth 
year on July 26. 


Epwarp Hatu Bowis, regional director for the 
Pacific States of the United States Weather Bureau 
at San Franciseo, president of the American Meteoro- 
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logical Society, died on June 29 at the age of sixty 
nine years. 

ALBERT Kinaspury, founder and president of the 
Kingsbury Machine Works, Philadelphia, dieq on 


July 28 at the age of eighty years. 


Dr. OrviLLE Harry Brown, specialist in internal 
medicine, died on July 26 at the age of sixty-eight 
years. Recently he had been collaborating with p, 
John Lawrence, of the University of California 4 
Berkeley, in experiments using eyclotrons to comb 
malignant growths. 

THE death on July 28 at the age of sixty-one years 
is announced of Sir Harold Beckwith Whitehouse, 
gynecologist, president of the British Medical Agg. 
ciation. 


SCIENTIFIC EVENTS 


THE DEATH-RATE IN GERMANY}! 


RECENTLY published statistics of mortality rates in 
German towns show that the health of the urban 
dweller has been steadily deteriorating, and this is 
especially marked during the later months of 1942. 
The following figures refer only to the large towns of 
“Greater Germany” with a total population of 24,- 
500,000. 

Compared with the corresponding months of 1941, 
infant mortality rose by 17 per cent. during the last 
quarter of 1942 to 69 per 1,000 live births. For the 
whole year the rate was 66, against 59 for 1941. This 
contrasts with a record low rate for England and 
Wales during 1942 of 49. Among children aged one 
to five—another sensitive index of health—the num- 
ber of deaths rose sharply in 1942 to 7,236. In pre- 
vious years the number had been 6,404 in 1941, 6,062 
in 1940 and 5,670 in 1939. 

School children aged five to 14 are also being 
affected, but adolescents seem to be affected more 
than any other group. For ages 15 to 20 a rise of 
38 per cent. in 1942 was recorded over the number 
of deaths in 1939. The numbers were: 4,159 in 1942, 
3,192 in 1941, 3,126 in 1940, and 3,023 in 1939. Con- 
tributing to these significant upward trends in mor- 
tality among children were sharp increases in the 
number of deaths from diphtheria and searlet fever. 

The report also shows a steeper rise in deaths from 
tubereulosis. There were, in German towns, nearly 
5,500 more deaths from all forms of tuberculosis in 
1942 than in 1939. The death-rate per 1,000 popula- 
tion at all ages was 24 per cent. higher in 1942 than 
in 1939, and the rise was more rapid in 1942 than in 
1941. 

The new statistics disclose a sharp rise in the num- 


1 From The Times, London. 





ber of suicides. In the last four years the numbex 
have been 7,647 in 1942, 6,222 in 1941, 6,104 in 1949 
and 6,387 in 1939. It has been the experience of mos) 
belligerent countries in this and in past wars that the 
suicide rate declines during hostilities. This has hap. 
pened in Britain during the present war, and in Ger. 
many the number fell in 1940. The last quarter of 
1942 showed, however, a rise of 87 per cent. (to 2,538) 
over the number registered during the corresponding 
quarter of 1949 (1,358). 

It does not appear that political murders or suicides 
in concentration camps are included in the official 
statistics; nor does it seem that suicides of imported 
workers are included. 

All these death-rates for the large towns are likely 
to underestimate the actual rise in mortality. There 
are several reasons to support this view. 

The evacuation of children, mothers and expectant 
women to rural areas might be expected to reduce the 
number of deaths in the towns. 

As the official statistics relate only to civilian deaths, 
the transference of large numbers of adolescents into 
the armed forces would reduce the civilian population 
exposed to the risk of tuberculosis. 

The removal of hospitals, institutions and sanatoria 
from the Ruhr and Rhineland towns to rural areas 
should reduce the number of urban deaths—uniess the 
register of deaths is retained in the town records. 

Turning from deaths to births, the latest figures 
show a dramatic fall in the birth-rate. For the large 
towns of Germany the number of births in 1942 de 
clined by 80,000 from the figure of 419,000 for 1940. 
The rate per 1,000 total population was down to 134 
in 1942 compared with 17.3 in 1940. 

The last quarter of 1942 recorded a rate as low 4 
12.7. This experience for German towns is borne ott 
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, the rate for all areas of Greater Germany, which 
ad declined from 20.4 in 1939-40 to 15.2 in 1942—a 
oss of approximately 550,000 live births. 


UNITED STATES LECTURERS IN BRAZIL 
ApvaNnceD practices in the application of the science 
Bf metallurgy in the United States will be made avail- 
ble to Brazilian scientists and industrialists during 
he coming year through a technical educational 
project established at the Escola Politecnica of the 
University of Sio Paulo, one of the leading engineer- 
ng schools of Brazil. Four distinguished United 
States scientific men have been appointed to give lec- 
ures on fundamental metallurgy over a period of a 
vear, each to remain in residence there for three 
months during the extent of his lecture series. The 
project is being jointly financed through the office 
of Nelson A. Rockefeller, coordinator of Inter-Ameri- 
can Affairs, and the Escola Politeenica. It is adminis- 
tered by the Stevens Institute of Technology under a 
3 Mcontract with the coordinator’s office. 
40M The first lecturer, Dr. A. Allan Bates, manager of 
8} MH the chemical and metallurgical department of the Re- 
he Msearch Laboratories of the Westinghouse Electric and 
)- @ Manufacturing Company, East Pittsburgh, Pa., is al- 
t- Myready en route to Brazil and was expected to be at the 
of HB University of Sao Paulo by July 29. 
3) He will be followed by Dr. Robert F. Mehl, pro- 
lg Mfessor and head of the department of metallurgical 
engineering and director of the Metals Research 
 @ Laboratory of the Carnegie Institute of Technology, 
al @ Pittsburgh; Professor Arthur Phillips, of the Ham- 
od # mond Metallurgical Laboratory, Yale University, and 
Professor Gregory Jamieson Comstock, director of 
ly the powder metallurgy laboratory of the Stevens In- 
MM stitute of Technology. 

Laboratory facilities for metallurgical work are 
it MP available at the Instituto de Pesquisas Teenologicas, 
¢ @® which is connected with the Escola Politeenica. Mod- 

ern research and production equipment is provided 
| MM by electric are melting furnaces, induction furnace, 
small rolling mill, eupola furnace and complete micro- 
scopic and metallographic apparatus. It is the desire 
of the Escola Politeenica to inaugurate a complete 
series of courses in fundamental and advanced metal- 
3 lurgy. 
The project was initiated when the Brazilian insti- 
tution asked the help of the coordinator of Inter- 
American Affairs in obtaining the teaching services 
of four professors of metallurgy. The coordinator’s 
office solicited the advice and counsel of the engineer- 
ing division of the Board of Economie Warfare, now 
the Office of Economie Warfare. 
The problem was assigned to Professor Comstock, 
of the Stevens Institute of Technology, who is a tech- 
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nical consultant for the division and who suggested 
the plan which was adopted. The institute accepted 
the responsibility for administering and supervising 
the program. The lecturers were appointed by the 
trustees with the consent and cooperation of their own 
institutions or industrial employers. 

The subject to be taught, fundamental metallurgy 
on a graduate level, will be presented in four divisions 
by the lecturers, each of whom is regarded as pre- 
eminent in his particular field. Dr. Bates will leeture 
from the viewpoint of industrial research and develop- 
ment; Dr. Mehl on the physical metallurgy of iron 
and steel; Professor Phillips on non-ferrous metal- 
lurgy, and Professor Comstock on powder metallurgy. 
They also will assist the university authorities to 
develop a curriculum in metallurgical engineering. 


THE PROPOSED OCEANARIUM AT 
CONEY ISLAND 


TENTATIVE plans for the proposed post-war 
Aquarium or Oceanarium to be built at Coney Island 
at an estimated cost of $1,500,000 are described in 
The New York Times. It will take the place of the 
old Aquarium at Battery Park, and will extend nearly 
ten acres between the Boardwalk and Surf Avenue, 
from West Fifth to West Eighth Streets. The site 
is virtually already owned by the city. 

The Times.states that in addition to a modern main 
marine building housing fresh and salt-water species 
from every part of the globe and outdoor pools for 
seals, penguins and cormorants, it is planned to con- 
struct a children’s aquarium. As shown in a tenta- 
tive sketch, this will be a building resembling an old 
schooner, anchored in a pond off the main building. 

Observation eat-walks will be constructed around 
the huge tanks and through them. In the latter the 
observer would find himself literally “inside” the tank, 
eneased in a glass passageway with water under, 
around and above him. 

There will be, according to present plans, exhibits 
of tropical, temperate, Arctic and biological speci- 
mens, a separate section for aquatic birds and water- 
fowl, a promenade deck, lecture hall and restaurants. 
An over-pass will lead directly to a special subway 
entrance and a parking lot will be constructed to ae- 
commodate 450 automobiles. 

The Finance Committee of the City Council has 
unanimously approved an amendment to the capital 
budget for 1943 to include the sum of $42,000 for 
preliminary plans and study of the oceanarium. It 
is expected that the New York Zoological Society 
will contribute an additional $20,000 toward the eost 
of preliminary planning. 
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STUDY OF GERMICIDES AND BACTERI- 
CIDES AT THE OHIO STATE 
UNIVERSITY 


AN intensive investigation of germicides and bac- 
tericides, including anti-malarials, has been under- 
taken by the Research Foundation of the Ohio State 
University, of which Dr. A. R. Olpin is director. 
This has been made possible through a grant of 
$23,000 by the William S. Merrell Company, phar- 
maceutical manufacturers of Cincinnati. 

The grant takes the form of the establishment of 
three annual post-doctorate and three annual graduate 
fellowships in bacteriology and chemistry. Members 
of the regular university staff who will also contribute 
to these studies are Dr. J. M. Birkeland, Dr. G. L. 
Stahly and Professor A. R. Winter, all of the depart- 
ment of bacteriology, and Dr. W. R. Brode and Dr. 
W. G. France, of the department of chemistry. 

Investigations of anti-malarials to be conducted at 
the university will be correlated with the work going 
on in many other laboratories throughout the nation. 
An investigation of penicillin, the new and very 
potent germicide or bactericide derived from mold, is 
planned. This work is part of a larger program of 
research coordinated by the Committee on Medical 
Research in Washington. The new projects are the 
outgrowth of a number of years of friendly coopera- 
tive relations between the foundation and the Merrell 
Company. 

Many valuable and practical discoveries have been 
made through these researches, including a promising 
new method of synthesizing menthol. This is espe- 
cially important at the present time as the supply 
of menthol from the Far East has been virtually eut 
off by the war. 


WORK OF THE NATIONAL FOUNDATION 
FOR INFANTILE PARALYSIS 


Basiz O’Connor, president of the National Foun- 
dation for Infantile Paralysis, announces that three 
records in the 1943 infantile paralysis fund-raising 
appeal—in the amount raised, in the number of con- 
tributors and in conducting the appeal at a lower 
expense than any previous campaign—exceed all pre- 
vious results by more than 30 per cent. 

Net collections amounted to $5,527,590. This is 
$1,500,000 higher than any previous year. Expenses 
were $147,871, or only 2.6 per cent. of collections. 
Mr. O’Connor estimated that there were more than 
35,000,000 contributors. 

The Motion Picture Theaters Drive, headed by 
Nicholas M. Schenck, president of Loew’s, Inc., and 
Harry Brandt, president of the Brandt Theaters, 
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raised $2,086,596. The National March of Dimes ty 
the White House amounted to $570,000. 

Half the funds collected go to the National Foy, 
dation for the broad front attack on the disease, in. 
eluding research work, education and epidemic ,; 
while the other 50 per cent. remains with loca] chap. 
ters of the foundation covering practically all th 
nation’s 3,070 counties where it is used for local relies 
for victims of infantile paralysis, regardless of age, 
race, creed or color. 

Mr. O’Connor stated that this country may fay 
a severe test this year in coping with infantile paraly. 
sis due to a marked increase in the number of cases 
during the first six months. He said that “as of 
to-day, more cases have occurred in 1943 than for , 
comparable period during the past nine years, the 
number being double that of last year at this time 
So far the epidemic has appeared in California, Texas 
and Oklahoma. First, southern California was jp. 
volved. Then the epidemic spread to the San Frap. 
cisco Bay area. Now there is some increase in Wash. 
ington. In a similar way the ‘epidemic has spread 
northward, with the advancing season, from Texas 
into Oklahoma. At this time Kansas shows an in. 
crease.” Dr. John L. Lavan, assistant medical direc. 
tor of the National Foundation, with equipment and 
a staff of workers, has been sent to the areas affected. 


THE LIBRARY OF SIR ISAAC NEWTON 


AccorpIne to The Times, London, the Pilgrim 
Trust has bought from Messrs. Henry Sotheran, Lim- 
ited, a collection of 858 books which once belonged to 
Sir Isaac Newton. The trustees also bought from 
the same firm Newton’s copy of the Old Testament 
in Greek and his copy of Isaac Barrow’s edition of 


Euclid’s Elements. They have decided to offer all the | 


books they have acquired to Trinity College, Cam- 
bridge, and the master has expressed the readiness 
of the college most gratefully to accept the gift. 
Charles II made Barrow Master of Trinity and 
during his short tenure of the post he founded the 
magnificent college library. Before this dignity had 
been conferred on him, Barrow, the divine, had de- 
elared that he could not make a bible out of his 
Euclid, or a pulpit out of his mathematical chair, and 
in 1669 he resigned the Lucasian professorship of 
mathematies in favor of his still more distinguished 
pupil, Isaac Newton. Eighty-three of the books show 
actual marks of Newton’s handwriting, of whit 


twenty have his autograph signature. Four of these 


are of special interest, as they bear the date of 1061, 
the year in which Newton entered Trinity College. 
Newton represented the university as a Whig in the 
Convention Parliament of 1691. 
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SCIENTIFIC NOTES AND NEWS ‘ 


As noted in Scrence last week, Dr. George D. 
Birkhoff, Perkins professor of mathematics at Har- 
yard University, has been elected an honorary fellow 
of the Royal Society of Edinburgh. Other Americans 
elected to honorary fellowships were Dr. H. S. 
Gasser, director of the Rockefeller Institute for 
Medical Research; Dr. Herbert S. Jennings, Walters 
professor of zoology, emeritus, of the Johns Hopkins 
University, and Dr: Oswald Veblen, professor of 
mathematics at the Institute for Advanced Study at 
Princeton, N. J. 

Sir Henry Hauiert DAtz, president of the Royal 
Society, London, a member of the Scientifie Advisory 
Committee of the British Cabinet, was presented on 
July 8 with the Harben Gold Medal of the Royal In- 
stitute of Public Health. The Smith Award was pre- 
sented to Dr. James Fenton, medical officer of health 
for Kensington. Former recipients of the Harben 
Medal include Pasteur, Lister, Koch, Metchnikoff, 
Gorgas, Baron Kitazato, Sir Ronald Ross and Sir 
Leonard Hill. 


Dr. JouN J. Gress, director of the Physical Re- 
search Laboratory of the Dow Chemical Company, 
Midland, Mich., will be presented with the Medal of 
the Society of Chemical Industry for 1943 at a meet- 
ing in November of the American Section in New 
York. 


Kansas Statr COLLEGE recently conferred the hon- 
orary doctorate of science on Dr. P. J. Parrott, for- 
merly director of the New York Agricultural Experi- 
ment Station at Geneva. 


Nature states that the University of Aberdeen has 
conferred the honorary degree of LL.D. on Dr. D. M. 
S. Watson, Jodrell professor of zoology and com- 
parative anatomy, University College, London. The 
degree of D.Se. has been awarded to W. Burns for 
a thesis on “An Oscillographie Study of the Activity 
in Nerves Associated with the Viscera”; and on Dr. 
R. D. Stuart, for a thesis on “A Study of Lepto- 
spirosis in the South-West of Scotland with Special 
Reference to Laboratory Investigation, Epidemiology 
and Specific Prophylaxis.” 


THE Council of the Royal College of Surgeons of 
England has conferred honorary fellowship on the 
Right Honorable Winston Churchill, Prime Minister, 
First Lord of the Treasury and Minister of Defense. 


Dr. Epwarp FRANKLAND ARMSTRONG has been 


elected president of the Royal Society of Arts, Lon- 
don. 


THE retirement on July 1 is announced of Dr. E. 
M. Freeman, dean of the College of Agriculture, For- 
estry and Home Economies of the University of Min- 





nesota. He is succeeded by Dr. Henry P. Schmitz, 
professor and chief of the Division of Forestry. 


Dr. CHARLES C. ADAMs, since 1926 director of the 
New York State Museum, retired on July 31, having 
reached the statutory age of seventy years. 


THE title of professor emeritus of the history of 
medicine in the University of London has been con- 
ferred on Dr. Charles Singer on his retirement from 
‘the professorship of the history of medicine at Uni- 
versity College. 


ProFessor WiLL1AM I. Myers, head of the depart- 
ment of agricultural economics, a former governor of 
the Farm Credit Administration, has been appointed 
acting dean of the New York State College of Agri- 
culture at Cornell University, filling the vacancy 
caused by the death of Dr. Carl E. Ladd. 


Proressor GrorGcE D. Scarsetu, of Purdue Univer- 
sity, has been appointed head of the department of 
agronomy. He succeeds Professor A. T. Wiancko, 
who had served since 1903 as professor of agronomy 
and head of the department. 


Dr. Russet A. RUNNELLS, associate professor of 
pathology in the Division of Veterinary Medicine of 
Iowa State College, has resigned to become head of 
the department of anatomy in the Division of Veter- 
inary Science of the Michigan State College, East 
Lansing. 


Dr. Rate G. Smiru, of the Medical School of the — 
University of Michigan, has been appointed to suc- 
ceed. Dr. Erwin E. Nelson as professor of pharmacol- 
ogy and head of the department of pharmacology of 
Tulane University. 


Dr. ANTHONY A. PEaRSON, assistant professor of 
anatomy at the Loyola University School of Medicine, 
Chicago, has become associate professor of anatomy 
at the College of Medicine of Baylor University at 
Houston, Texas. 


Dr. Lesuie L. LumMspen, of New Orleans, medical 
director of the U. S. Public Health Service, retired, 
has become lecturer in epidemiology at the Medical 
Branch at Galveston of the University of Texas. 


Chemical and Engineering News states that Roy 
Erwin Swift, formerly instructor of metallurgy in the 
School of Mines, University of Alaska, has been ap- 
pointed associate professor of chemistry at the uni- 
versity. The School of Mines has been discontinued 
for the duration of the war, but the first two years of 
the basic engineering sciences are to be continued. 


Dr. Epwarp B. Matruews has retired as head of the 
Maryland Geological Survey. Dr. Joseph T. Singe- 
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wald, Jr., has been appointed his successor as director 
of the Department of Geology, Mines and Water Re- 
sources. 


Dr. Wiuu1AM E. Martin has resigned as associate 
horticulturist in the Arizona Agricultural Experiment 
Station to become senior agriculturist with the Office 
of Foreign Agricultural Relations in Peru of the U. 8. 
Department of Agriculture. 


Dr. L. Grant Hector, chief engineer with the 
National Union Radio Engineering Company of 
Newark, N. J., has been appointed production con- 
sultant of the War Production Board. He will advise 
on miniature tubes in the radio division to increase 
production and improve quality through the coordi- 
nated efforts of the manufacturers. 


Grorce W. Burpse, a director of the American So- 
ciety of Civil Engineers, a past president of the 
American Institute of Consulting Engineers, a part- 
ner in the engineering firm of Coverdale and Colpitts, 
has been elected president of the General Aniline and 
Film Corporation to sueceed Robert E. McConnell, 
who has resigned. 

Dr. Ernest W. LANDEN, research physicist with the 
Armour Research Foundation, Chicago, has become 
research engineer with the Caterpillar Tractor Com- 
pany, Peoria, Ill. He will continue studies on Diesel 
combustion. 


Dr. Mary Louise Quatre, assistant in the depart- 


ment of physiology of the University of Illinois, has. 


become research biochemist at Distillation Products, 
Ine., Rochester, N. Y. 


DurinG the summer Professors Edward D. Allen 
and Albert G. Hart, of the department of economies 
of Iowa State College, are engaged in tax research 
for the Treasury Department at Washington. 


THE annual meeting of the Corporation of the 
Marine Biological Laboratory will be held in the 
auditorium of the laboratory at Woods Hole, Mass., 
on Tuesday, August 10, at 11: 30 a.m., for the election 
of officers and trustees and the transaction of such 
business as may come before the meeting. 


Tue Alabama legislature at its recent session made 
an annual appropriation of $100,000 to the State 
University for research purposes. This was in addi- 
tion to the usual maintenance and building grants. 


Tue Alabama Research Institute, recently organ- 
ized by a group of Alabama business men, is setting 
up research fellowships in the state university and 
state colleges. 


Tue Winthrop Chemical Company has announced 
plans for a large increase in the production of peni- 
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cillin. Additional facilities for its manufacture haye 
been acquired in Rensselaer, N. Y., and according to 
Dr. Theodore C. Klumpp, president of the company, 
will be devoted entirely to the manufacture of the 
drug which is now allocated exclusively to the armed 
forces. Penicillin is now under direct allocation of 
the War Production Board for national defense anq 
there is no prospect that a surplus will soon be ayail. 
able for civilian use. 


THE Journal of the American Dental Association 
announces that the United States Department of 
State, in a letter from Secretary Cordell Hull to 
Daniel F. Lynch, chairman, has commended the work 
of the Pan-American Relations Committee of the 
American Dental Association, stating that “it is con- 
tributing in no small measure to that international 
understanding which is fundamental to world peace.” 
The Pan-American Committee, in conjunction with 
the Department of State and the W. K. Kellogg 
Foundation, is sponsoring the Inter-American Post- 
graduate Course in Dentistry, which opened at the 
University of Michigan on August 2. 


THE Journal also announces that certain changes 
have been made in the dental program at Harvard 
University now being carried forward by the new 
School of Dental Medicine, including reduction of the 
course from five years, as set in 1940, to four academic 
years or three. calendar years under the accelerated 
wartime schedule; award of the D.M.D. degree only 
on the completion of the course, and the permission 
of students successfully completing the course for the 
D.M.D. to register subsequently in the medical school 
and qualify for the M.D. degree on the completion of 
one and a half additional academic years or one addi- 
tional calendar year in the medical school. When the 
activities of the Harvard School of Dental Medicine 
were planned with funds of $1,350,000 in July, 1940, 
a five-year course was established, at the end of which 
the successful student was given both the M.D. and 
the D.M.D. degree. According to an official statement 
by President James B. Conant, it was predicted from 
the start that difficulty would be encountered under 
the plan because a man enrolled for the joint degrees 
might shift his interest to some other branch of medi- 
cine rather than to continue with the course for the 
D.M.D. degree. Dr. Conant said: “The prediction of 
difficulty was accurate. Whether or not this would 
have been the case except for the war, no one can tell. 
Instead of the course of five academic years We 
planned, Army and Navy regulations now make mat- 
datory the limitation to three calendar years in courses 
leading to the medical and the dental degree.” 


The Times, London, reports on July 10 that the 
Combined Food Board has made arrangements for a0 
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investigation to be made into available statistical 
records and other data concerning food supplies and 
consumption in the United States of America, the 
United Kingdom and Canada. Three United States 
officials have arrived in England to confer with offi- 
cials of the Ministry of Food. They are Dr. John M. 
Cassels, Dr. Montell Ogden and Dr. L. A. Maynard, 
all of the U. S. Department of Agriculture. The 
Canadian Government is also participating in this 
inquiry. lan Mearthur, of the Canadian Dominion 
Bureau of Statisties, has also arrived in England. 
Personal discussions will supplement the full ex- 
change of information on food matters which is 
already taking place through the established channels 
of the Combined Food Board. 


Chemical and Engineering News reports that the 
embargo placed on the export of scientific periodicals 
by the United States is proving a heavy blow to 
Swedish investigators. Several prominent research 
workers in the April 7 Stockholm’s-Tidningen express 
serious concern over their inability to keep abreast 
of scientific progress and new discoveries made in the 
United States. Professor Arne Tiselius, of the Uni- 
versity of Uppsala, is quoted as saying, “It is vital 
for Swedish science to maintain contact with Ameri- 
can research.” Since the United States entered the 
war no scientific literature, with but few exceptions, 
has entered Sweden. A list of a hundred indispensable 
periodicals is being compiled and will be submitted 
to the authorities with an appeal that steps be taken 
for them to be regularly sent to Sweden. The News 
further reports that Swedish-British scientific coop- 
eration has been made possible through an offer by 
the British Couneil to underwrite the printing in 
English of such Swedish doctors’ theses as are of in- 
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terest to the English-speaking scientific world. This 
offer, much appreciated in Swedish scientifie circles, 
has been submitted to all universities and colleges in 
Sweden. 


THE British Medical Research Council has arranged 
with the London Hospital for the establishment there 
of a department for research in industrial medicine. 
Dr. Donald Hunter, physician to the hospital, has 
accepted a part-time appointment to the staff of the 
council as physician-in-charge of the department, and 
the council has appointed Dr. Kenneth Perry and Dr. 
Norman Spoor as full-time research assistants to work 
under his direction. The hospital is providing accom- 
modation and facilities, and will be responsible for 
the treatment of cases under investigation. The pri- 
mary purpose of the department is to undertake elini- 
cal researches into disorders affecting industrial work- 
ers, including both occupational diseases and others 
of a more general kind. This work will be done 
mainly in the department itself, but the staff will 
make visits from time to time to other parts of the 
country where special problems for investigation may 
be brought to the notice of the council. The depart- 
ment will also be responsible for teaching and instrue- 
tion in the subject. This arrangement supersedes that 
made last year for the appointment of a whole-time 
director of research in industrial medicine attached to 
the coun¢il’s headquarters. The post had become 
vacant through the appointment of Professor A. W. 
M. Ellis to the regius chair of medicine at the Uni- 
versity of Oxford. 


It is reported that an institute for typhus research 
has been opened at Lemburg. It has been named 
after Emil von Behring. 


DISCUSSION 


THE DIGESTION OF LIVING TISSUES BY 
PROTEOLYTIC ENZYMES! 

THE insusceptibility of living bacteria, yeast cells, 
ete., to digestion by proteolytic enzymes has intrigued 
many investigators and a number of explanations for 
this resistance have been suggested.2 Whatever the 
nature of this insusceptibility it is of a type which is 
easily lost. On death or injury a change oeeurs (pro- 
tein denaturation?), which permits digestion to take 
place. In striking contrast to the resistance of these 
living forms is the susceptibility to digestion which 
inammalian tissues exhibit. The present observations 

‘This research has been aided by a grant from the 
Clara A. Abbott Fund of Northwestern University. 

?J. H. Northrop, ‘‘Crystalline Enzymes.’’ New 


York: Columbia University Press. 1939. 
L. R. Dragstedt, Arch. Surg., 44: 438, 1942. 


appear to suggest an explanation for the ability of 
proteolytic enzymes to digest living mammalian tis- 
sues in spite of the strong probability that these tis- 
sues possess the same protoplasmic and cellular char- 
acteristics upon which the insusceptibility to digestion 
of the freely living forms depends. 

Trypsin has been shown to be capable of liberating 
histamine from mammalian tissues. This has been 
demonstrated for the perfused iungs of guinea pigs,‘ 
for the blood cells of rabbits’ and for the liver of 
dogs. Some recent observations with the trypan blue 


4M. Rocha e Silva, Arquivos d. Inst. Biol., 10: 93, 
1939. 

5C. A. Dragstedt and M. Rocha e Silva, Proc. Soc. 
Exp. Biol. and Med., 47: 420, 1941. 

6M. D. Ramirez de Arellano, A. H. Lawton and C. A. 
Dragstedt, Proc. Soc, Exp. Biol. and Med., 43: 360, 1940. 





132 | SCIENCE 


test in rabbits indicate that the ability of trypsin, 
when injected intracutaneously, to cause a localization 
of the intravenously injected dye at the injection site, 
probably depends upon a local liberation of histamine 
from the skin and the consequent increased capillary 
permeability which this agent causes.’ While observ- 
ing these trypan blue reactions it was noted that ade- 
quate concentrations of trypsin digested the skin at 
the injection site, but that a marked dye localization 
always preceded the digestion. Also, it was found 
that weak concentrations of enzyme could produce 
definite localization of dye without subsequent diges- 
tion. These observations suggest that the local liber- 
ation of histamine is primary to, and possibly essen- 
tial for, the ensuing digestion. To test this hypothesis, 
it was found that the concomitant injection of hista- 
mine with trypsin increased the amount of local diges- 
tion produced by the latter and would enable other- 
wise ineffective concentrations of enzyme to produce 
digestion. The histamine concentrations used did not 
cause any necrosis when injected alone. 

The vitality of organized tissue is closely dependent 
upon the integrity of its vascular supply. Histamine 
is a potent angiotoxie agent, producing both marked 
contraction of arterioles and marked dilatation with 
increased permeability of capillaries. Thus trypsin 
releases an agent capable of embarrassing the vitality 
of tissues which depend upon a vascular supply. Its 
ability to digest organized tissue would appear to be 
conditioned by its ability to produce initially a suffi- 
cient degree of tissue injury to cause the cells to lose 
their specifie insusceptibility to digestion. Free living 
cells (bacteria, ete.) are not injured by histamine 
(even if it is released from them) because its cyto- 
toxie action is weak and there is no vascular system 
through which injury can be produced indirectly. 
Thus, while these observations do not explain the na- 
ture of the insuseeptibility of living cells to tryptic 
digestion, they suggest an explanation for the ability 
of trypsin to digest organized tissue which obviates 
the alternative necessity of assuming that there is a 
fundamental difference in the protoplasm of the two 
types of tissues. 
| Cart A. DRAGSTEDT 
DEPARTMENT OF PHARMACOLOGY, 

NORTHWESTERN UNIVERSITY 

MEDICAL SCHOOL 


VITAMIN C IN EVERGREEN-TREE NEEDLES 
Iw his special report to Scr=nce’ on the work of 
Soviet botanists, B. Shishkin says, in part, “Quite 
recently it was discovered that needles of ordinary 

7M. Rocha e Silva and C. A. Dragstedt, Jour. Pharm. 


and Exp. Therap., 73: 405, 1941. 
1 Scrence, April 16, 1943, pp. 354-355. 
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pine trees contain large quantities of vitamin ¢ 
Biochemists in Moscow and Leningrad have organizeq 
mass production of vitamin C concentrate from pine 
needles. Despite the fact that the percentage of vita. 
min contained in needles is very small, this source of 
vitamin C is of particular value to us on account of 
the huge pine forests throughout the whole territory 
of the Soviet Union. . . .” 

This report reminded me of the following account 
by Parkman in his book, “Pioneers of France in the 
New World” :? “A malignant scurvy broke out among 
them. Man after man went down before the hideoys 
disease, till twenty-five were dead, and only three or 
four were left in health. . .. Cartier, walking one 
day near the river, met an Indian, who not long before 
had been prostrate like many of his fellows with the 
scurvy, but who now, to all appearance, was in high 
health and spirits. What agency had wrought this 
marvellous recovery? According to the Indian, it was 
a certain evergreen, called by him ameda, of which a 
decoction of the leaves was sovereign against the dis- 
ease. 
copiously of the healing draught,—so copiously indeed 
that in six days they drank a tree as large as a French 
oak. Thus vigorously assailed, the distemper relaxed 
its hold, and health and hope began to revisit the hap- 
less company.” Parkman gives the opinion in a foot- 
note that “The wonderful tree seems to have been a 


spruce.” 


Mavrice DonNELLY 
RIVERSIDE, CALIF. 


TRANSLITERATION OF RUSSIAN NAMES 

THE recent communications of Knight! and 
Hrdlitka? contained pertinent comments on the 
problem of representing Russian names and titles in 
American journals. It was a surprise to me, how- 
ever, that neither referred to the Library of Congress 
catalogue rules for transliteration. As American 
scientists are becoming increasingly familiar with 
Slavic literature it would seem worth while calling 
attention to this method of transliteration with one or 
two comments on its use. 

It has been my experience in studying translations, 
maps, gazeteers and catalogues of Russian work that 
a number of different systems are used which vary 
more or less from one another. The principal cause 
of transliteration confusion (particularly on maps 
and in library catalogues) is the fact that every on¢ 
uses a different method. The worst system now in 
use would be the best one if it was employed by 
every one; ¢.g., the Russian a (pronounced ja, like 


2Francis Parkman, ‘‘Pioneers of France in the New 
World,’’ 17th ed., pp. 194-195. Boston: Little, Brow 
and Company, 1880. 

1 ScrENCE, April 30, 1943. 

2 ScIENCE, March 12, 1943. 


The experiment was tried. The sick men drank , 
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the German “yes”) is currently transliterated by any 
of the following letters and combinations according 
to the phonetic interpretation of the transliterator: 
ia, ya, j, Ja OF a Possibilities for confusion are ob- 
yious. One need only reflect that a name begin- 
ning with this letter may be placed in four different 
positions in a Roman alphabet index. Although Rus- 
sian orthography is highly phonetic (in contrast to 
the English), there are some eases of variability in 
the pronunciation of letters. This also results in 
various transliterations and consequent -confusion in 
the index. 

The Library of Congress employs a system which 
I do not like as a student of language but have 
adopted for practical purposes in my scientific 
studies. This system provides us with an equivalent 
for every Russian letter. As there are more letters 
in the Russian alphabet than in the current American 
alphabet, some diacritical signs and vowel and con- 


® sonant combinations are used in conjunction with our 


own 26 letters. Although approximate phonetic ren- 
dering is obtained, the rules provide for use of the 
same equivalent invariably regardless of pronuncia- 
tion. This is an essential regulation for maintaining 
so-to-speak “index integrity.” Although one does 
sacrifice some phonetic value in strict adherence to 
the Library of Congress rules, it is the most nearly 
standard system, and in the interests of uniformity I 
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urge its adoption by scientists dealing with Slavic 
literature. A diagrammatic résumé is on file in 
libraries and may also be obtained from Washington, 
D. C. 


D. G. NICHOLS 
GARDEN City, NEw YorkK 


In Science for March 12 (p. 243) Dr. Hrdlitka 
commented on the unfortunate lack of uniformity in 
transliterations of Russian names. He was justified 
in his criticism, which is supported by Dunlap in 
Scrznce for April 30. The same name ending in “v” 
I have sometimes found transliterated in various pub- 
lications four different ways, i.e., “v”, “w”, “f” and 
“ff”. Uniformity could be secured easily if the rules 
of the American Library Association were followed by 
at least all American writers. I have found a 3x5 
inch library card published by the Library of Congress 
and earrying this system, most convenient in checking 
my memory of the transliterations. 

The ligatured diphthongs used in this system involve 
a difficulty in publication, as these characters are not 
ineluded in the equipment of any presses known to 
me, which use monotype machines. By omitting the 
are which is used as a ligature, this trouble ean be 
avoided. I have done this with a note stating the 
policy, and I know of at least two American presses 
which are following this practice. 

R. M. Strone 


SCIENTIFIC BOOKS 


MATHEMATICS 


Basic Mathematics for Pilots and Flight Crews. By 
C. V. Newsom and Haroitp D. Larsen, University 
of New Mexico. vi+153 pp. New York: Prentice- 
Hall, Ine. 1943. $1.50. 


Tuis is a brief presentation of those parts of geom- 
etry, algebra and numerical trigonometry needed by 


/members of the air force. The authors have kept in 


mind the recommendations of the Civil Aeronautics 
Administration, as well as the specifie weaknesses in 
mathematics found by air force instructors. A review 
of arithmetie is ineluded, and such topies as graphs, 
scales and measurement and vector diagrams are 
stressed. The principles of straight and circular slide 
rules are explained. There are a large number of 
Practical problems, most of which will directly appeal 
to the student as related to aeronautics. The book 
seems well suited for use as a textbook for pre-flight 
Preparation at the high-school level either in the class- 
toom or through home study. 


} Analytic Geometry. By Epwarp §S. SmirH, MEYER 


SaLKover and Howarp K. Justice. University of 


Cincinnati. . xii+ 298 pp. New York: John Wiley 
and Sons, Ine. 1943. $2.50. 


THIs text gives an extended treatment of plane ana- 
lytic geometry, including chapters on higher plane 
curves, polar coordinates, parametric equations and 
empirical equations, followed by a brief treatment of 
solid analytic geometry. A short chapter on plane 
sections of a right cireular cone, in which the funda- 
mental properties usually taken as definitions are geo- 
metrically derived, precedes the discussion of the dif- 
ferent types of conics. In this chapter, as well as in 
those on solid geometry, the figures are not only 
mathematically correct, but carefully designed to sug- 
gest the proper spatial relations. The authors have 
shown good mathematical judgment in avoiding incor- 
rect statements, and sound pedagogical judgment in 
their selection of topics and omission of certain fine 
points. For some complicated proofs the student is 
referred to an outline in an exercise. The book covers 
competently the content of the conventional freshman 
course in analytic geometry, including ample mate- 
rial for the ablest students, and compares favorably 
with existing text-books in this field. 
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Differential Equations. By Harry W. Reppick, the 
Cooper Union School of Engineering. ix + 245 pp. 
New York: John Wiley and Sons, Inc. 1943. $2.50. 


Besives most of the standard methods of solving 
ordinary differential equations, this text includes a 
chapter on power series solutions. Many of the 
worked problems and numerous exercises deal with 
physical and engineering applications, including fuli 
numerical data. The explanations are given in more 
detail than is often the case. The author’s interest 
in technical applications leads him to diseuss linear 
equations with constant coefficients immediately after 
equations of the first order, and to omit envelope 
problems and singular solutions. The book is suit- 
able for the peacetime undergraduate course in dif- 
ferential equations, and just now may prove useful 
in some of the army training courses which devote a 
few weeks to differential equations and their technical 
applications. 


Plane and Spherical Trigonometry with Four-place 


Tables. By WiuuiAmM C. BrENKE, University of 
Nebraska. x+269 pp. New York: The Dryden 
Press. 1943. $1.90. 


THIS revision of an earlier text-book includes all 
the traditional contents of courses in plane and spher- 
ical trigonometry with applications to surveying and 
navigation, as well as several additional topics. Thus 
there is a chapter on vectors and one on the mil and 
its use in artillery problems. A three-place table of 
functions of angles in mils is given. The four-place 
tables include a table of haversines, as well as those 
usually given. Computation by logarithms is ex- 
plained in an appendix, but there is no reference to 
use of the slide rule. The treatment throughout is 
clear and comprehensive. The book should prove use- 
ful as a text in many of the courses now taken by 


civilians or service men. 
PHILIP FRANKLIN 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


PHOTOGRAPHIC REPRODUCTION 
Principles of Photographic Reproduction. By CaRu 
W. Mititer. New York: The Macmillan Company. 
xii+-353 pp. 132 figs. 1942. $4.50. 


“PROBABLY no one will read this book who has not 
spent many hours with photographie manipulation 
and who does not covet the opportunity to spend 
many more.” 

Thus, in the preface, does Dr. Miller warn that 
his book is not one for the beginner in photography. 
On the other hand, this does not mean that the book 
throughout is highly technical and abstruse—under- 
standable only to those who have spent years in pho- 
tographiec research. 
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Among men of science, there are many to whom 
photography is a hobby as well as a useful tool, 7, 
them the general processes of exposure, development 
and printing, both by projection and contact, are 
entirely familiar, but perhaps some of the more aq. 
vanced methods are mysteries. To such persons, why 
would naturally want a work thoroughly scientific j 
its treatment, Dr. Miller’s book should be most wel. 
come. 

The arrangement of the book is a logical one. 
There are three main parts; the first on drawing, the 
second on gradations, the third on color. The part 
on “Drawing,” concerned with the way in which the 
image of the scene or object is produced, starts with 
the lens itself. Then come chapters on the size, loca- 
tion and brightness of the image, on supplementary 
lenses, perspective, depth of focus and the arrange. 
ment of subject material. The latter is an excellent 
simple account of the basic principles of composition, 
a subject with which the scientist-photographer might 
be least familiar. 

The camera obscura yielded images long before 


there was any photography. The image must be per- 


petuated, and that is the subject of part two—‘Grada- 
tions.” After chapters on exposure and development, 
the print is discussed. The limitations of chloride 
and bromide printing papers lead naturally to means 


for individual control and then to such processes of | 


the expert as platinétype and palladiotype, carbon, 
oil, gum, earbro and bromoil. The final chapter of 
this section is concerned with the preparation of 
transparencies and lantern slides, with which beauti- 
ful naturalness can be secured. 

The third and last part deals with color—first the 
problems of representing color in monochrome, then 
of reproducing color itself, both by additive and sub- 
tractive methods. In the chapter.on subtractive color 
photography, “because of the greater economy of 
thought in visualizing color processes and the ease 
with which essential calculations ean be carried 
through,” the matrix algebra is introduced. Enough 
explanation is given to acquaint the reader possessed 
of some mathematical background with its use. 

Methods of making three-color separation negatives 
and of printing them, multilayer films (¢.g., Kode 
chrome and Agfacolor) and the use of masking and 
other refinements in the precision reproduction of 
color occupy most of the concluding chapters. 

In ease the book is to be used as a text in a course 
in advanced photography, a number of problems at 
contained in the appendix. These will also be useful 
for the person using it in self-study, particularly % 
the answers are given. Four-place logarithms and 
anti-logarithms are included as well as a table of 
weights and measures, references to the literatut 
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nd a complete index. At the end of each chapter 
where photographie processes are discussed there is 
, formulary, giving the recipes for the various devel- 
ppers, toners, intensifiers, bleachers, ete. 

Finally, the illustrations should be commended. 
Many of these clearly show the techniques described 
n the text. Scattered throughout there are also a 
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number of beautifully reproduced examples of the 
photographic art, some in color. Since these are not 
credited to any photographer, they are presumably 
the work of the author himself. As such they demon- 
strate that he can apply these methods as skillfully 
as he can write about them. 

JAMES STOKLEY 


THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


RESOLUTION OF THE COUNCIL ON THE 
SCIENCE MOBILIZATION BILL (5.702) 

THERE is now pending in the United States Senate 
he Kilgore Bill (8.702), entitled “A bill to mobilize 
he seientifie and technical resources of the Nation, to 
establish an Office of Scientific and Technical Mobili- 
zation, and for other purposes.” This pending bill is 
so sweeping in character and will affect science and 
scientists in so many ways that it merits careful con- 
sideration by the American Association for the Ad- 
vancement of Science, the most broadly representative 
scientific organization in the United States. In ex- 
amining the purposes and provisions of Bill 8.702 it 
will be convenient to follow the 12 sections into which 
it is divided, and to point out which of the provisions 


Mare to be effective in time of peace as well as in time 


of war. 

Section 1 recites, first, the reasons for the bill, ef- 
fective both in time of war and in time of peace. In 
enumerating the “serious impediments” to the “full 
development and application of the Nation’s scientific 
and technical resources,” the bill uses such terms as 
‘unassembled and uncoordinated state of informa- 
ion,” “unplanned and improvident training, develop- 
ment, and use, of scientific and technical personnel 

. »’ “delay and ineffectiveness in meeting urgent 
scientific and technical problems. . . .” 

As to information about scientists, it is always 
available in the membership lists of scientific societies 
n every special field to a total of more than 500,000 
names, in the membership list of the American Associ- 
ation for the Advancement of Science (25,000), in 
‘American Men of Science” (28,000) and in the 
National Roster of Seientifie and Specialized Person- 
hel (500,000). As to information about scientific 
work, scores of seientifie journals covering together 


severy important field of science are published regu- 


arly in the United States. Moreover, abstracts and 
reviews of practically all the current literature of the 
world are available in a number: of such publications 
as Biological Abstracts and Chemical Abstracts, each 
of which publishes about 25,000 abstracts annually. 
As to “delay and ineffectiveness in meeting urgent 
scientific and technical problems,” in 1863, at the in- 


stance of scientists of the United States, the National 
Academy of Sciences was established by an act of 
Congress which provided that the academy shall, 
without conpensation, advise the Government on sci- 
entific questions, an obligation that the academy has 
unfailingly fulfilled. The first world war began in 
August, 1914. Although President Wilson enjoined 
the citizens of the United States to remain strictly 
neutral in thoughts as well as in acts, in May, 1915, 
leading scientists of the country, realizing the nature 
of the storm in Europe, began to organize the sci- 
entists of the nation for service to the Government on 
a more comprehensive scale than could be provided 
under the limited membership of the academy. In 
March, 191€, a year before this country entered the 
war, President Wilson established the National Re- 
search Council by Executive Order as an agency of 
the National Academy of Sciences. It promptly ef- 
fected an organization and prepared to respond to any 
calls the Government might make on scientists. The 
contributions of the National Research Council to the 
war in 1917-18 and to the national welfare during all 
the intervening years to the present have been enor- 
mous. It is now serving the Government through 
about 200 committees composed of more than 1,000 
scientists. On June 28, 1941, President Roosevelt 
established by Executive Order the Office of Scientific 
Research and Development, completely under the ad- 
ministration of scientists. It has formulated plans 
for research on war problems and entered into con- 
tracts with university, research organizations and in- 
dustrial laboratories which have entailed an expendi- 
ture of $188,000,000, all on a non-profit basis. The 
products resulting from these researches have been 
ordered through regular governmental channels under 
contracts amounting to $2,000,000,000. All this has 
been accomplished without discord, reorganization or 
the necessity of executive intervention. In addition 
to these activities, the principal scientific societies 
have appointed special committees for the investiga- 
tion of war and defense problems in their respective 
fields and through which governmental agencies at any 
time can promptly obtain scientific information and 
competent personnel. In the face of such achieve- 
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ments the words “delay and ineffectiveness in meeting 
urgent scientific and technical problems” in Section 1 
of §.702 are not appropriate. 

Section 1 contains also a declaration of policy, using 
such terms as “appraise,” “mobilize,” “assemble,” 
“coordinate,” “promote,” “aid,” “encourage,” “dis- 
cover and develop substitutes,” “promote interest in 
scientific and technical education,” “provide guid- 
ance,” “standardize” and “establish a national sei- 
entific and technicai office.’ These words express 
worthy objectives. But these objectives have already 
been realized by science and technology to such an 
amazing degree that within a century living conditions 
have been more completely changed than in the pre- 
ceding thousand years. 

Section 2 defines terms used in the act. “Scientific 
and technical facilities shall include all real and per- 
sonal property, ... programs, projects, . . . methods, 
processes, procedures, . . . patents, inventions, .. . 
information or knowledge of every deseription used 
or intended to be used for scientific or technical pur- 
poses in research and development or in the produc- 
tion or supply of war or civilian goods or services.” 
“Scientific and technical personnel shall inelude all 
persons, excepting physicians and dentists, who have 
completed any course of study in any college or uni- 
versity in any branch of science or its practical appli- 
cation or who have had not less than an aggregate of 
six months’ training or employment in any scientific 
or technical vocation.” “Ageney or establishment” 
means any Federal or State agency or other body or 
any “local government, person, firm, or partnership 
engaged in business for profit, or any corporation, 
profit or nonprofit, association, school, college, and 
university.” In short, “scientific and technical facili- 
ties,” as used in 8.702, includes every means useful in 
any way for the production of “war or civilian goods 
or services”; “scientific and technical personnel” in- 
cludes every person, except physicians and dentists, 
who has completed a college course in any branch of 
science or who has been employed for six months on 
any kind of work that may be ealled technical; and 
“agency or establishment” includes every agency, 
corporation, person, partnership, association, school, 
college and university, whether or not organized for 
profit and whatever its purposes or activities may be. 
It would be difficult to make more inclusive definitions. 
Moreover, in giving to an agency under the President 
powers over broadly general things the act violates 
the spirit of the Federal Constitution which grants 
powers over specific things to the Federal Govern- 
ment and declares that those not so delegated nor 
prohibited by it to the States “are reserved respec- 
tively, to the States or the people.” 

Section 3 defines the organization of the “Office of 
Scientific and Technical Mobilization.” It is to be 
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under the direction of an “Administrator” appointedflexplicitls 
by the President to serve at the pleasure of the Pregj- pst 
dent, and of a salaried “National Scientific anq Tech. sean" 
nical Board,” also appointed by the President, butfave the 
whose duties are to be defined by the Administratoy MF. in pas 
This Board is to consist of six members, besides thelfhi,, Adm 
Administrator, one to represent industry, one to repre-Mlnaking 
sent agriculture, one to represent labor, one to repre. rested, ix 
sent the consuming public and “two additional mene the U1 
bers at large who shall be scientists or technologists. MM Section 


By previous definition in the bill, to be classed gg ; 
scientist or a technologist it is sufficient to “have hag 
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The Administrator will appoint all other employeesMiew of t 
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Provision is made also for a non-salaried “National Sectio? 
Scientific and Technical Committee,” consisting offiifhe right 
the Board previously mentioned, a representativelmPresiden' 
from each of such Federal departments as the Presi-fmmmder th 
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cluding small business) and three additional scientists 
or technologists. That is, the Technical Committee 
will consist of twenty-five to thirty members, of whom 
five must be scientists or technologists in the sense 
that each of them shall “have had not less than an 
aggregate of six months’ training or employment in 
any scientific or technical vocation.” This committee 
is to be appointed by the President to advise and con- 
sult with the Administrator at least once a month upon 
basie policies of the Board. 

In order that it might reasonably be hoped that any 
considerable fraction of the purposes of the act, as set 
forth in the latter part of Section 1, might he realized 
it would be necessary that the Administrator and the 
Board be men of the highest integrity, ability, exper'- 
ence in science and devotion to public welfare. [n- 
stead of ircuring that the Board shall have these 
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essential qualities the act provides for a primarily Mllities on 
political Board of seven members, only five of whom @Matent, c 
need be scientists or technologists even in the extra- Mjmactmer 
ordinary sense in which the term “scientific and My exte 
technical personnel” is defined in Section 2. ly dep, 
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operate all undertakings or projects that the Ad @romulg: 
ministrator shall determine fall under the broadly pon hay 
inclusive definitions of “scientifie and technical facil jipent of 
ties,” “seientific and technical personnel” and “agen tlegatio 
or establishment” previously given. This secti” ght to 
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explicitly provides that these sweeping powers are to 
ihe exercised in accordance with rules and regulations 
srescribed by the Administrator and that they “shall 
ave the force and effeet of law” of Congress. That 
in passing this act the Congress would delegate to 
.¢ Administrator appointed by the President law- 
naking powers, relative to this subject, that are 
ested, in general, in the Congress by the Constitution 
f the United States. 

Section 5 transfers to the Administrator, by amend- 
ug the Selective Training and Service Act of 1940, 
ontrol over the deferment from military service of 
vrsons who, under the definitions of the act, are 
assed as “seientifie and technical personnel.” In 
ew of the inclusive definition of “scientific and tech- 
sical personnel,” this provision would seriously im- 
air the functioning of the already complex manpower 
ontrol machinery. 

Section 6 gives the Administrator, in time of war, 
he right to requisition, subject only to review by the 
President, the stupendous means of production that, 
nder the act, are classified as “scientific and techni- 
il facilities,’ and to represent before the War Pro- 
luction Board “any application for allocation of, and 
priority for, any eritical material and equipment in 
ientifie and technical research and development.” 
he exercise of such a power would severely handicap 
he functioning of such efficiently managed and highly 
ecessful agencies as the Office of Scientific Research 
nd Development, referred to in comments on Section 









































tee Section 7, “any provision of law to the contrary 
m- @otwithstanding,” vests the Office with “the exclusive 
on might to use, and with the exclusive right to license 

thers to use, (1) any invention, discovery, patent or 
ny @patent right which has heretofore resulted, or shall 
set @Mereafter result, from research or invention for the 
ed Marrying oy of which the United States or any de- 
the MPartment, ageney or establishment thereof either has 
ri- MBeretofore contributed at any time since the declara- 
[n- @on of national emergency on May 27, 1941, or shall 
ese ereafter contribute any money, credit, physical fa- 
ily MPties or personnel; and (2) any invention, discovery, 
om @metent, or patent right which is at the time of the 
ra- Mmactment of this act, or shall hereafter become, to 
nd @#Y extent the property of the United States or of 

ly department, agency or establishment thereof.” 
ce; M'ese broad powers are vested in the Office however 
i Hall the contribution by the Government or a 
the @vernmental ageney may have been. The Adminis- 
nd Mtor is “authorized and directed to prescribe and 
\d- @Pomulgate rules and regulations which shall there- 
lly pon have the foree and effect of law for the enforce- 
il- Ment of the provisions of this section, .. .” This 
cy Mlegation of power giving the Office the exclusive 
ion #PSht to use patents and to license others to use them 
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opens the door to abuse in time of peace and adds 
nothing to the powers of the Government in time of 
war. 

Section 8 gives the Administrator the power to re- 
quire all information he may desire “concerning sci- 
entifie and technical facilities during the existence of 
a state of war and concerning scientific and technical 
personnel at all times.” “Any person or establishment 
[possibly a university] refusing or wilfully failing to 
furnish the . . . shall, upon conviction thereof, be 
fined not more than $5,000 or imprisoned for not more 
than one year, or both.” 

Section 9 authorizes the appropriation of $200,006,- 
000 to carry out the provisions and purposes of the 
act. This section also authorizes the Administrator 
to organize corporations and to make loans to, or 
purchase all or part of the capital stock of, corpora- 
tions whenever he deems it necessary to do so for the 
more effective exercise and performance of his own 
powers and duties or of those of the Office. The 
appropriation provided would be wholly inadequate 
for the purposes set forth. 

Section 10 gives the Administrator important pow- 
ers usually lodged in courts, and it provides that “any 
person who wilfully violates any order, rule or regu- 
lation promulgated by the Administrator under the 
authority of this act shall, upon conviction thereof, 
be fined not more than $5,000 or imprisoned for not 
more than one year, or both.” In giving the Adminis- 
trator, a representative of the President, quasi-judicial 
powers the act departs from the distribution of legis- 
lative, executive and judicial powers as defined in the 
Constitution of the United States. 

Section 11 requires the Administrator to render an- 
nually to the President and to Congress a written re- 
port, summarizing the activities of the Office and the 
status and progress of science affecting the public 
interest. 

Section 12 provides that if any clause, sentence or 
paragraph of the act is invalidated by any court 
action it shall not affect the validity of the remainder 
of the act. 

After careful consideration of the purposes and 
provisions of the Science Mobilization Bill (8.702), 
the American Association for the Advancement of 
Science, an organization having nearly 25,000 mem- 
bers (and having 187 associated and affiliated societies 
with a combined membership of over 500,000 persons 
whose interests cover broadly all the natural and 
social sciences) now, through its Council of about 250 
members chosen from among the leaders of American . 
science, respectfully recommends to the Senate and 
to the House of Representatives of the United States 
that the Kilgore Bill (8.702) be not passed either in 
its present form or in any other form containing 
similar provisions. 
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SPECIAL ARTICLES 


ENHANCEMENT OF LEUKEMOGENIC AC- 
TION OF METHYLCHOLANTHRENE BY 
PRE-IRRADIATION WITH X-RAYS! 


LEUKEMOGENIC agents to which man is exposed are 
numerous, and it is of great interest to find out if one 


In this test the incidence of spontaneous lenken;, 
in the stock used (Rf/Ak) was even slightly lower 
than noted before, but that among the x-rayed min 


was fairly high. However, in this experiment 399 


of x-rays were used, while in that recorded in Table 1) 














TABLE 1 
INCIDENCE OF LEUKEMIA IN MICE TREATED WITH METHYLCHOLANTHRENE OR X-RAYS OR BOTH 
Experiment 1 Experiment 2 Total 
¥ Ett Tes! 
Treatment of mice ato No ee No. No. tes No. No. Per cent. a 
used 10-16mo. used + 10-16 mo. eres IG: : 16 mo, 
ef rr ae 18 1 16 18: 1 6 16 
Painting with methylcholan- 
ee ere 21 5 16 1 7 37 6 16 14 
X-ray and painting with 
methylcholanthrene ..... 19 11 17 12 5 36 23 64 10 





such agent can prepare the soil for or enhance the 
action of another. 

X-rays are mildly leukemogenic.2»? Moderate and 
large doses rapidly destroy blood-forming organs, but 
if x-ray action is discontinued, regeneration follows 
within a few days, and during this phase mitotie fig- 
ures are seen in abundanee in sections of blood-form- 
ing organs. It seems probable that during this phase 
blood-forming organs would be particularly suscep- 
tible to leukemogenie irritants. 

To test this possibility, thirty-six mice of four to six 
weeks of age were irradiated with 175 r over the entire 
body. These mice were painted with methyleholan- 
threne, beginning the day following the irradiation. 
The technic of irradiation of treatment with methyl- 
cholanthrene has been described.* In addition, thirty- 
seven mice were painted but not irradiated, and eigh- 
teen mice were irradiated but not painted. The results 
are given in Table 1. 

The figures indicate that pre-irradiation greatly en- 
hances the susceptibility of mice to the leukemogenic 
action of methylecholanthrene. In addition, pre-irradi- 
ation hastens the onset of leukemia, as shown in Fig. 1. 

According to more extensive, earlier work,> spon- 
taneous leukemia occurs in about 11.6 per cent. of this 
genetically uniform stock (Rf/Ak), but the onset of 
illness is seldom if ever noted before the age of seven 
months. Preceding the current experiments the in- 
cidence of leukemia was again determined in both 
irradiated and non-irradiated mice of this stock 
(Table 2). 

1 This study has been supported by the Jane Coffin 
Childs Memorial Fund for Medical Research, the Inter- 
national Cancer Research Foundation, the Lady Tata 
Memorial Trust and the Anna Fuller Fund. 

2C©. Krebs, H. C. Rask-Nielsen and A, Wagner, Acta 
Radiol. Suppl., 10: 1, 1930. 

3 J, Furth and O. B. Furth, 4m. Jour. Cancer, 28: 54, 
aes P. MecEndy, M. C. Boon and J. Furth, Jour. Nat. 


Cancer Inst., 3: 227, 1942. 
5 R. K. Cole and J. Furth, Cancer Res., 1: 957, 1941. 





175 r were used. Moreover, the disease in these mica 


occurred at a later period than in those exposed t 
methylcholanthrene. 
leukemia at twenty-one months of age, one of th 


x-rayed mice at five, the others at eight to seventeen 


months of age. 





NO. OF 

MICE 
2 X-RAYS ONLY 12 alive, 
i : 10-16 months of age 
0 “ T T T T T oS T f 
5 METHYLCHOLANTHRENE ONLY 
a mo 
>t. 
od | | 14 alive, , 
a 10-16 months of age 
0 AAS 





METHYLCHOLANTHRENE AND X-RAYS 
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10 alive, 
j | i I fl | f] 9 -'2 months of 09 
We Ee cob, ee Ee, 


12345 67 8 9 10 tt 2 13 1415 16 
MONTHS 


8 Leukemic mice 





1) Non-leukemic mice 


Fig. 1. Time of occurrence and frequency of Jeukemi 


in mice treated with methyleholanthrene or x-Tays ° 
both, 











TABLE 2 
No. No. Per cent. 
in group + ? 
Irradiated mice (300r) .. 17 10 ° 
Non-irradiated control .... 25 2 








These findings can be explained in several ways 
According to the supposition that seems most pr 
able, the neo-plastic transformation of lymphoid ¢ 
is brought about by methyleholanthrene, while the de 
rangement that follows irradiation prepares (sens! 
tizes) them for the action of methyleholanthrene. 


The two contro! mice died of 
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Results similar to those described above have al- 
ready been noted in experimental studies on the pro- 
duction of skin tumors. Mottram® found that paint- 
ing mice with 3:4 benzpyrene and irradiating them 
on the sixtieth day with a dose of 176 to 1,584 r 
gamma radiation produced both benign and malignant 
tumors of the skin. No tumors followed painting for 
the same period without irradiation. Similar results 
were obtained by Mayneord and Parsons’ by the com- 
bined application of x-rays and a different carcinogen. 
They observed that irradiated and painted mice devel- 
oped sarcomas at an earlier date and in greater num- 
bers than the non-irradiated mice. Gilmour® obtained 
similar results by the combined application of estrone 
and 3:4 benzpyrene. The follicular sex hormone 
alone did not produce cutaneous tumors. 

These observations indicate that subthreshold doses 
of different carcinogens may summate, or that one 
may sensitize tissues for the action of the other. The 
tha essential similarity of leukemia and accepted types of 
em cancers is again emphasized by these experiments. 

The same agents differently spaced and dosed may 
produce either predominantly leukemia or the more 
accepted types of cancers. The mechanism of sum- 
mation of carcinogenic stimuli deserves further ex- 
be perimental study. 
CoNCLUSION 


Both x-rays and methyleholanthrene are leukemo- 

genic. The leukemogenice action of small doses of 

og @ methylcholanthrene is greatly enhanced by pre-irradi- 

ation with doses of x-rays which alone rarely produce 

B leukemia. The leukemogenie action of x-rays is milder 

than that of methylcholanthrene and affects a smaller 
number of mice after a longer period of latency. 


J. Forts 
M. C. Boon 


CORNELL UNIVERSITY MEDICAL COLLEGE, 


New York HospPimran 
of ag 


THE COMPARATIVE NUTRITIVE VALUE OF 
BUTTER AND SOME VEGETABLE FATS! 


It has been generally accepted by nutritionists that, 
aside from differences in vitamin potencies, all fats 
have essentially the same nutritive value. An excep- 
ion to this is the specific réle played by those fats 
Which contain certain unsaturated fatty acids.? 
Schantz et al.3 have recently postulated that butter is 


emid 
$s 0 


4 C. Mottram, 4m. Jour. Cancer, 30: 746, 1937. 

W. V. Mayneord, L. D. Parsons, Jour. Path. and 
Bact., 45: 35, 1937, 
— Gilmour, Jour. Path. and Bact., 45: 179, 1937. 
a his work was carried out under a research grant 
™ The Best Foods, Ine. 
4 G. O. Burr and M. M. Burr, Jour. Biol. Chem., 82: 
., 1929; 86: 618, 1930. 
‘ E. J. Schantz, ©. A. Elvehjem and E. B. Hart, Jour. 
ary Sci., 23: 181, 1940. 
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more effective than vegetable oils in producing growth 
in weanling rats presumably due to long chain satur- 
ated fatty acids, although in a recent report the 
superiority of butter over corn oil was observed only 
when the dietary carbohydrate was lactose while con- 
ditions were reversed when carbohydrates other than 
lactose constituted the carbohydrate portion of the 
diet.* 

We have followed the rate of growth of 21-day 
weanling rats for six or 12 weeks on diets composed of 
68 per cent. of mineralized skim milk powder and 32 
per cent. of the fat under study with supplements of 
vitamins A (as carotene and A), D and E added to 
the fats. Corn, cottonseed, olive, peanut and soybean 
oils were tested as well as butter and vegetable mar- 
garine fat. In one series where vegetable margarine 
fat and butter fat only were compared over a six-week 
period no differences in growth rate were noted. A 
total of 46 male rats and 89 female rats were used in 
these tests. In series II, where groups of approxi- 
mately 15 male and 15 female rats were fed for 12 
weeks diets containing each of the seven fats listed 
above, no differences were found in the growth at 
three or six weeks or with the males at 12 weeks. The 
female rats receiving the butter diet weighed slightly 
more at 12 weeks, but the difference was not significant 
statistically. However, in series III where diacetyi 
was added to the vegetable fats in an amount of 4 
parts per million, no differences of weight were noted 
at any interval either in the males or females. The 
same number of rats was used as in series II. Not 
only was the growth rate identical as demonstrated by 
body weight but bone growth was also equal as found 
by x-ray measurements of tibia length at the end of 
three and six weeks on the respective diets. Also no 
significant differences were obtained in the water, pro- 
tin, lipid, ash and ealcium content of the rats which 
had received the various diets for 12 weeks. This 
would prove that the equal growth was actually due te 
similar tissue growth. 

One explanation for the discrepancies between our 
results and some of those where ad lib. feeding is em- 
ployed’ is in all probability to be traced to the fact 
that weanling rats prefer a butter flavor and will eat 
more of such a diet. In experiments where the rats 
had a choice of a diet containing margarine fat or 
peanut oil with or without diacetyl, the rats ate more 
of the diacetyl-containing diets 18 times and of the 
unflavored diets in only one instance. Also in tests on 
twelve weanling rats carried out over 12 weeks, where 
both an unflavored peanut oil diet and one containing 
commercial butter flavor® were offered the rats, a 
decided preference was invariably shown for the 

4R. K. Boutwell, R. P. Geyer, C. A. Elvehjem and E. B. 


Hart, Jour. Dairy Sci., 26: 429, 1943. 
5 Verley ‘‘B F A.’’ 








flavored diet by eight of the rats, while almost equal 
quantities of the two diets were consumed by the 
other four rats. In no single ease is there any evi- 
dence of a preference for the unflavored diet. 

These experiments indicate that on an adequate 
vitamin intake the fats studied are of equal nutri- 
tional value for growing rats. They explain how the 
greater growth of weanling rats on a butter diet in 
experiments where ad lit. feeding is employed may 


A SIMPLE AND EFFICIENT CALOMEL 
HALF CELL 
Some fifteen years ago a co-worker was told to pre- 
pare a calomel half cell using a glass filter tube on the 
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end of the siphon connecting the cell and the analysis 
vessel. He covered the glass filter plate with the 
mercury, added the calomel and the KCl solution and 
inserted this electrode directly into the analysis vessel. 
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result simply from a greater food consumption duo , 
the preference of rats for butter flavor. Diets con. 
taining all these fats were used with equal efficieney jn 
transformation to body tissue. 


Harry J. Deven, Jr, 
Eu1 Movirr 
Lois F. Hatuman 
UNIVERSITY OF SOUTHERN CALIFORNIA 
MEDICAL SCHOOL 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


Evidently, as he stated afterwards, he had suffereq 
from temporary absence of mind, for that electrode 
could not be expected to work. But the half cell too 
was absent-minded: it worked. The thin moisture 
layer on the glass surface was sufficient to form a con. 
ductive bridge between the calomel-KCl suspension 
above the mereury and the filter plate below it. 

I remembered this.fact later when needing a stané- 
ard half cell, but lacked the usual implements to con. 
struct it and had not the possibility of acquiring them. 
Here it is (see Fig. 1); it needs only 0.5 ml of mer. 
cury, works perfectly and may be useful in teaching 
and research laboratories. The half cell may be in- 
serted in a flask containing an indifferent solution and 
connected with the analysis vessel by a siphon; in this 
case its end (B) may be closed by agar or by a stop- 
per of cotton or filter paper. 

To be introduced directly into the analysis vessel, 
the bottom end has the form indicated by the dotted 
trace. 

F. L. Hany 

INsTITUTO Quimico-AGRicoLa NACIONAL, 

GUATEMALA, GUATEMALA, C. A. 
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